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PREFACE. 


There  are  no  new  facts  described  in  this  Volume  of 
Investigative  Method,  which  deals  with  abstract  laws 
of  order  in  the  realms  of  Nature. 

To  solve  simple  problems  is  one  main  object  of 
the  method : to  induce  students  to  investigate  the 
higher  mysteries  of  visible  phenomena  and  invisible 
Nature,  is  the  main  object  of  these  Biotechnical  Prin- 
ciples of  Organic  Philosophy. 
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ORGANIC  METHOD. 


GENERAL  INTRODUCTION. 

The  human  mind  first  observes  the  appearances  of 
physical  forces  and  phenomena,  and  then  describes 
them.  It  does  the  same  with  vital  forms  and  forces. 
After  observing  and  describing  facts,  the  mind  attempts 
to  determine  results  by  making  experiments  on  matter, 
and  on  living  organisms,  and  by  degrees  establishes  a 
method  of  making  experiments  : an  experimental 

method. 

When  observations  and  experiments  have  been 
made  and  compared  in  various  ways,  some  idea  of  con- 
nection is  conceived  to  exist  amongst  observed  facts, 
and  thence  comes  a method  of  arranging  in  tables  such 
facts  as  belong  to  one  class  of  phenomena,  in  parallel 
with  tables  of  facts  pertaining  to  a different  class  ; ' 
this  becomes  a sort  of  classificatory  or  statistical 
method,  applied  to  both  physical  and  organic  phe- 
nomena. 

Still,  we  have  no  universal  method  applicable  to  both 
physical  and  vital  modes  of  motion  ; no  law  of  unity 
by  which  the  same  mind  observes  and  measures  all 
kinds  of  forces  and  phenomena.  And  yet  all  possible 
forms  of  method  must  consist  of  modes  in  which  the 
human  mind  applies  itself  to  the  observation  and 
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measurement  of  facts  in  nature.  Are  there  not  laws  of 
order  corresponding  to  the  different  faculties  of  the 
mind  which  observes  and  measures  ? and  do  not  the 
exact  methods  of  geometry,  arithmetic,  algebra,  and  the 
calculus  belong  to  this  one  universal  method,  in  a form 
which  corresponds  to  that  of  thought  ? 

And  would  not  the  principles  of  anatomy,  physi- 
ology, embryology,  and  palaeontology,  rightly  established, 
belong  to  the  same  universal  law  ? If  so,  this  law,  in- 
cluding all  the  special  branches  of  mathematics  and  of 
Biotechnics,  would  form  a universal  method  of  investi- 
gation, in  accordance  with  experimental  and  statistical 
methods.  Such  a law  exists  ; and  this  is  what  we 
have  to  explain  in  the  present  volume.  We  have  to 
show  that  the  forms  and  forces  of  life  may  be  viewed 
under  two  main  aspects  ; namely,  those  of  structural 
and  fluxioncd  phenomena ; the  scheme  of  structural 
unity  is  one  for  all  degrees  of  diversity  and  integrality; 
the  scheme  of  fluxional  limitations  is  one  for  all  degrees 
and  diversities  of  evolution  and  of  revolution,  in  all 
conditions  of  life,  motion,  and  mutation. 

We  shall  have  to  analyze  complex  organisms,  and 
their  genealogical  connections  in  successive  generations  ; 
as  well  as  the  potential  continuity  of  indestructible 
physical  and  vital  forces,  liberated  by  death  from  the 
mortal  remains  of  these  same  organisms.  We  shall 
have  to  establish  correlations  and  analogies  between  all 
kinds  of  organisms  and  evolutions,  as  a means  of  rising 
from  the  known  facts  and  laws  of  life  in  this  natural 
world,  to  the  contemplation  of  unknown  facts  and  laws 
of  life  in  the  unseen  world  of  Potential  Forces.  We 
shall  have  to  learn  that  all  transitory  living  Forms 
of  organism  are  Types  of  'permanent  ideas. 

Plato’s  theory  of  archetypal  ideas  is  explained  in 
his  Dialogues.  We  shall  have  to  deal  with  architec- 
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tonic  ideas  of  form  and  structure  in  our  vital  kine- 
matics. Plato’s  hypothesis  will  be  thus  confirmed. 
The  hypothesis  of  Protagoras  will  be  also  confirmed  : 
namely,  “ that  Man  is  the  measure  of  all  things. 
Aristotle’s  analysis  of  vital  principles  in  his  “ I)e 
Anima”  will  be  further  developed  and  confirmed  : 
namely,  his  distinction  of  a physiological  principle  of 
life,  or  entellechia ; an  instinctual  principle  of  life  or 
■psyche ; a rational  principle  of  life  or  noos ; a spiritual 
principle  of  life  or  pneuma. 

In  lieu  of  Aristotle’s  organon  of  logic  and  rhetoric, 
we  shall  have  to  form  a complete  organon  of  bioteeh- 
nical  logistic  in  parallel  with  that  of  mathematical 
logistic.  In  both  cases,  parallels  and  similitudes,  pro- 
gressions and  series,  ratios  and  proportions,  correlations 
and  classifications,  become  indispensable  instruments  of 
co-ordination.  Still,  we  may  observe  that  the  study  of 
mathematics  is  not  at  all  necessary  (and  but  very 
slightly  useful)  to  the  study  of  Biotechnics.  We  only 
place  the  two  methods  side  by  side  to  show  their 
common  nature  in  the  laws  of  thought. 

In  Biotechnics  as  in  mathematics,  Methods  are  the 
keys  of  science.  The  invention  of  new  technical 
theorems  leads  naturally  to  new  discoveries  of  science, 
when  these  theorems  are  true,  as  well  as  new.  Modern 
geometry,  compared  with  that  of  the  ancients,  owes  all 
its  superiority  to  the  technical  inventions  of  Descartes, 
Newton,  Liebnitz,  Euler,  and  Lagrange ; although 
other  mathematicians  had  prepared  the  way  for  these 
great  men.  Without  his  invention  of  the  method  of 
fluxions,  Newton  would  hardly  have  been  able  to  com- 
plete Galileo’s  discovery  of  Barological  dynamics  by 
discovering  the  kinematic  laws  of  motion  and  the 
statical  laws  of  cosmic  equilibrium  in  our  solar  system. 

The  invention  of  new  methods  does  not  affect  the 
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phenomena  of  nature  ; but  increases  the  powers  of  the 
human  mind  in  discerning  the  natural  correlations  of 
facts  and  laws.  In  our  method  of  analyzing  vegetal, 
animal,  and  human  nature,  we  do  not  invent  new  types 
of  organism  ; hut  we  discover  the  laws  of  life  and 
organization  in  different  kinds  of  vital  forces,  and  in 
different  orders  of  organic  fluxions  or  evolutions.  This 
method  is  an  instrument  of  the  mind,  analogous  to  that 
of  mathematics,  as  a universal  organon. 

Few  men  are  inclined  to  enter  deeply  into  mathe- 
matics, and  fewer  still,  perhaps,  may  be  inclined  to 
enter  deeply  into  Biotechnics.  One  is,  however,  as 
easily  mastered  as  the  other. 

Mathematical  methods  are  mainly  applicable  to  the 
phenomena  and  laws  of  inorganic  nature,  while  Bio- 
technics are  adapted  to  the  investigation  of  the  pheno- 
mena and  laws  of  organic  nature  : hence  mathematics 
are  applicable  to  physical  science  and  natural  philo- 
sophy, while  biotechnics  are  the  natural  methods  of 
biological  science  and  organic  philosophy.  The  best 
preparation  for  the  study  of  biotechnical  science  is  the 
practical  study  of  comparative  anatomy,  physiology  and 
embryology.  We  ourselves  had  written  the  first  four 
volumes  of  our  philosophy  before  wre  knew  anything  of 
the  higher  mathematics. 

Practical  knowledge  of  theoretical  science. — In  what 
sense  does  a practical  knowledge  of  mutable  facts  differ 
from  an  abstract  science  of  the  invariable  laws  which 
govern  all  kinds  of  variable  phenomena  ? We  ask  this 
question  because  a very  learned  scribe  in  the  Saturday 
Review,  some  years  ago,  expressed  great  disappointment 
after  reading  our  volume  on  Epicosmology.  He  was  led 
to  look  for  new  facts,  and  confessed  that  he  found 
nothing  but  well-known  facts,  under  new  names.  Eyes 
he  had  but  saw  not,  neither  did  he  understand.  He 
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did  not  find  what  he  did  not  look  for  : namely,  the 
laws  of  order  which  govern  well-known  phenomena. 

The  higher  animals  have  sense  and  intellect  enough 
to  obtain  some  practical  knowledge  in  connection  with 
their  daily  wants,  but  have  not  reason  enough  to  under- 
stand the  laws  of  any  science. 

An  exact  knowledge  of  facts  is  a necessary  basis  for 
the  discovery  of  invariable  laws,  but  a knowledge  of 
concrete  facts  is  not  a science  of  abstract  theory. 
Kepler’s  knowledge  of  the  fact  of  planets  moving  in 
elliptical  orbits  round  the  sun,  wa3  not  a science  of  the 
laws  of  gravitation  and  of  rational  mechanics,  discovered 
afterwards  by  Sir  Isaac  Newton. 

A practical  knowledge  of  comparative  anatomy  and 
physiology  is  very  useful  to  surgeons,  physicians, 
zoologists,  botanists,  palaeontologists,  etc.,  but  such  a 
knowledge  may  be  very  extensively  developed  without 
the  discovery  of  any  science  of  the  invariable  laws  of 
diversity  in  unity,  which  govern  the  organic  structure  of 
all  kinds  of  complex  organisms : laws  of  organic  num- 
ber; laws  of  organic  order  ; laws  of  organic  lueiglit ; or 
mechanical  association  ; laws  of  organic  measure  and 
proportionality,  or  equilibrium,  in  adaptation  to  voca- 
tional uses  and  external  conditions. 

Taking  the  human  body  as  a type  of  organic  struc- 
ture, we  find  the  number  of  distinct  systems  to  be  seven : 
namely,  skin,  muscles,  bones,  and  nerves ; digestive 
system,  vascular  system,  generative  system.  In  connec- 
tion with  these  seven  systems  ; five  special  organs  of 
sense  (sight,  hearing,  taste,  smell,  and  touch)  : and  be- 
sides these  seven  main  systems  and  five  sub-systems, 
there  are  general  kinds  of  <c  cellular  ” tissue,  serous 
membranes,  glandular  tissues,  and  circulating  blood, 
connected  with  all  the  systems.  This  gives  us  a general 
scale  of  organs  and  functions  in  the  human  body  ; the 
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most  complete  scale  of  definite  'parts  in  any  known 
complex  organism.  Hence  we  have  a definite  law  of 
number  in  this  organic  scale  of  structure. 

The  laws  of  number  in  organic  structure  rule  all 
known  kinds  of  diversity  in  unity,  in  individual  com- 
plex organisms,  in  collective  complex  organisms  ; in 
realmic  complex  unity,  and  in  epicosmic  complex  unity. 
So  much  then  for  the  laws  of  organic  scales  and  num- 
bers. 

But  what  are  the  laws  of  hierarchal  order  in  bodv, 
soul,  mind,  and  spirit  ? The  body  is  animated  by  the 
soul  ; the  soul  is  regulated  by  the  mind  ; the  mind  is 
inspired  by  the  spirit.  Human  nature  is  higher  than 
animal  nature  ; animal  nature  is  higher  than  zoophytal 
nature ; zoophytal  nature  is  higher  than  vegetable 
nature.  What  are  the  laws  of  organic  weight  or  the 
association  of  organs  in  systems  ; of  systems  in 
mechanisms  ; of  mechanisms  in  hemialities  (right  and 
left  halves  of  body)  ; of  hemialities  in  male  bodies  and 
in  female  bodies  ? We  need  not  here  dwell  on  these 
laws,  beyond  observing  that  they  are  invariable  laws  of 
associative  union  in  all  known  types  of  organism, 
diversified  ad  infinitum  in  animal  and  vegetable  struc- 
tures ; the  same  may  be  said  of  laws  of  organic  equi- 
librium or  measure  and  proportionality,  diversified 
in  all  vertebrate  and  invertebrate  species  ; fishes, 
reptiles,  birds,  and  mammals  ; birds  with  strong 
legs  and  smail  wings  (the  ostrich)  ; or  strong  wings  and 
weak  legs  (the  swallow)  ; small  fore-legs  and  large 
hind-legs  in  the  kangaroo  ; strong  arms  and  weak 
legs  in  the  gorilla ; strong  legs  and  weak  arms,  or 
equally  balanced  limbs  in  man. 

The  instincts  of  animals  are  as  various  a3  the  forms 
of  body,  while  both  are  adapted  to  special  aptitudes  and 
vocations  in  given  conditions  of  existence.  The  human 
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body  belongs  to  one  general  type  or  species,  but  the  in- 
born aptitudes  and  vocations  of  individuals  are  more 
diversified  in  collective  humanity  than  in  collective 
animality.  These  are  very  interesting  questions  of 
organic  science  and  philosophy,  to  be  investigated  by 
organic  method. 

PART  I.— EXPERIMENTAL  METHOD. 

The  realms  of  nature  are  sanctuaries  of  omniscient 
wisdom,  and  these  sanctuaries  may  be  entered  without 
fear  by  bumble  mortals,  and  consulted  with  confidence, 
as  oracles  of  the  Eternal. 

We  cannot  penetrate  very  far  into  the  most  bidden 
parts  of  distant  suns  and  systems,  nor  into  the  interior 
of  our  globe  ; but  telescopic  observations  and  spectro- 
scopic analysis  enable  us  to  ascertain  something  of  the 
physical  constitution  of  the  universe. 

The  kingdoms  of  nature  on  the  surface  of  our  planet 
Earth,  lie  within  reach  of  direct  observation,  and  are 
proper  objects  of  study  for  the  human  mind.  Man 
himself  forms  part  of  the  organic  realms,  and  his  own 
life  contains  depths  of  mystery  well  worthy  ofinvestiga- 
tion,  as  the  means  of  penetrating  into  the  arcana  of 
nature  and  understanding  some  of  her  invariable  laws. 
Experimental  method  is  one  of  the  most  important 
means  of  discovering  laws. 

The  art  of  conducting  physical  and  chemical  experi- 
ments has  made  considerable  progress  in  the  present 
century.  The  names  of  Priestley,  Lavoisier,  Dalton, 
Berzelius,  Sir  Humphry  Davy,  Ampere,  Faraday, 
Gauss,  Tyndal,  and  many  other  men  of  eminence,  stand 
high  in  the  annals  of  experimental  methods  and  scien- 
tific discovery;  Linneeus,  Itay,  De  Jussieu,  Decandolle, 
Lindley,  Hooker  and  many  others  mark  the  progress  of 
botanical  discoveries  and  improved  experimental  me- 
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thods  of  observation  ; Linnaeus,  Lamarck,  Jeoffroy  St. 
Hilaire,  Cuvier,  and  many  other  names  stand  as  landmarks 
in  the  science  of  zoology ; Bichat,  Mogendie,  Claude 
Bernard  and  Brown-Sequard,  in  France,  not  to  mention 
celebrated  names  in  Germany  and  England,  stand  pre- 
eminent as  physiological  and  pathological  experimenta- 
lists, and  those  who  read  the  works  of  Claude  Bernard 
may  learn  the  various  phases  of  progress  through  which 
the  art  of  making  experimental  observations  on  the 
living  organism  has  passed  since  the  time  of  Hippo- 
crates. We  may  note,  however,  that  much  of  Claude 
Bernard’s  writings  has  been  wasted  on  a vain  attempt 
to  explain  a philosophy  of  physiological  life,  quite  dis- 
tinct from  the  art  of  conducting  determinative  physio- 
logical experiments. 

Great  improvements  have  been  made  in  the  art  of 
observing  embryological  phenomena,  although  such 
observations  are  still  very  difficult  with  regard  to  many 
species  of  inferior  types  inhabiting  the  ocean.  Numer- 
ous facts  of  the  successive  phases  of  embryonic 
evolution  have  been  well  observed  by  embryologists 
and  recently  described  by  Professor  Allan  Thompson, 
in  his  inaugural  address  as  President  of  the  British 
Association,  Plymouth,  August  15,  1877.  Both  ana- 
lytical and  synthetical  methods  of  observation  and 
experiment  have  been  extensively  applied  to  (he 
investigation  of  physical  and  vital  phenomena. 

In  human  nature  we  have  a sanctuary  of  creative 
wisdom  more  sublime  and  wonderful  than  those  of 
animal,  vegetable,  and  mineral  phenomena  ; we  have 
not  only  the  living  soul  of  individual  man  within  reach 
of  observation  and  analysis,  but  the  instincts  and  pro- 
pensities of  the  whole  human  race  in  actual  existence, 
with  the  history  of  past  ages  ; not  to  mention  spiritual 
existence  in  an  ethereal  world,  within  the  limits  of 
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actual  experience  and  communion.  The  arts  of  ob- 
serving hypnotical  phenomena  and  inducing  artificial 
somnambulism  with  clairvoyance  are  not  without 
practical  importance. 

The  arts  of  obtaining  spiritual  communications  and 
revelation  in  the  sanctuaries  of  religion  were  more  gene- 
rally cultivated  in  past  ages  than  they  are  at  present, 
although  men  and  women  of  peculiar  temperament  have 
always  been  more  or  less  numerous  as  clairvoyants, 
seers,  prophets  or  mediums  of  spiritual  intercourse 
between  mankind  on  earth  and  spirits  or  angels  of  the 
supernatural  world. 

The  art  of  detecting  imposture  and  self-delusion  is 
not  without  importance  in  all  such  cases. 

We  need  not  dilate  on  the  arts  of  making  chemical 
and  physical  experiments,  practically  taught  in  all  the 
modern  schools  of  science,  improved  and  simplified 
from  year  to  }Tear ; nor  on  geological,  and  palaeonto- 
logical modes  of  exploration  ; nor  on  meteorological 
modes  of  observation  and  experiment ; nor  on  modes 
of  fathoming  the  seas  or  noting  oceanic  currents  ; nor 
on  the  artificial  methods  of  minute  anatomy  and 
physiology ; comparative  anatomy,  physiology  and 
embryology ; telescopic  and  spectroscopic  astronomy  ; 
nor  on  psychological  analysis  and  hypnotic  experi- 
mentalism  ; nor  on  “ spiritual  seances  ” and  mediumistic 
phenomena  ; nor,  indeed,  on  any  of  the  purely  experi- 
mental  arts  of  observing  and  determining  natural 
phenomena,  in  order  to  obtain  facts  of  undoubted 
reality,  subject  to  invariable  laws  of  action  and  re- 
action, with  a knowledge  of  these  laws  as  the  only  turn 
foundations  of  positive  science. 

The  arts  of  observation  and  experimentation  are 
exceedingly  numerous  and  interesting,  but  it  is  not  our 
business  to  describe  these  arts  and  their  progressive 
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evolution  in  detail  ; we  merely  draw  attention  to  them 
as  one  of  the  principal  branches  of  methodical  investi- 
gation. We  may  observe,  however,  that  the  methods 
of  experimentation  suggested  by  Bacon  in  his  “ Novum 
Organum  ” were  extremely  crude  and  useless  compared 
with  the  actual  methods  of  chemical  and  physical  arts 
and  sciences. 

The  experimental  arts  of  dissection  and  microscopical 
observation  need  not  be  explained  here,  beyond  observ- 
ing that  they  give  us  the  means  of  obtaining  an 
empirical  knowledge  of  anatomy  and  physiology  without 
a knowledge  of  organic  method,  which  shows  that 
definite  systems  and  series  of  organs  occur  in  all 
organisms,  as  factors  of  such  functions  as  absorption, 
respiration,  digestion,  circulation,  secretion,  ovulation, 
sensation,  locomotion,  etc.  Are  there  no  common  laws 
of  order  in  the  arrangement  of  these  organs ; common 
laws  of  number  in  the  anatomical  factors  which  have 
definite  physiological  functions  in  the  animal  economy  ? 

Experimental  anatomy  and  physiology  lead  from  a 
knowledge  of  phenomena  to  an  investigation  of  laws, 
and  this  becomes  a distinct  branch  of  method,  more 
important  than  the  simple  arts  of  experimentation. 
A few  words  on  this  transition  may  not  be  superfluous 
here,  before  we  enter  into  a systematic  explanation  of 
the  higher  Biotechnics. 

Taking  the  human  body  as  a type,  we  have  shown 
in  our  “Biology  ” that  it  is  naturally  divided  into  distinct 
he?niaUties  (right  and  left  sides),  distinct  sections  of 
mechanisms  (relational,  organic,  and  connective),  and 
that  these  contain  a regular  scale  of  systems  and  sub- 
systems, such  as  skin,  muscles,  bones,  and  nerves ; 
vascular,  digestive,  and  generative  systems  ; eyes  and 
ears  as  organs  of  the  senses  of  sight  and  hearing,  nose  and 
mouth  as  special  organs  of  the  senses  of  smell  and  taste^ 
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not  to  mention  the  sense  of  touch,  which  completes  the 
number  of  five  senses  in  connection  with  seven  systems. 
Besides  this  scale  of  twelve  factors  of  organism,  tlieie 
are  connective  tissues  and  secretions  more  or  less 
common  to  the  whole  body,  and  which  may  be  distin- 
guished as  internal  connective  elements  without  being- 
counted  as  special  organs  any  more  than  external  con- 
ditions or  connections  can  be  counted  as  parts  of  the 
organism. 

Can  this  scale  of  twelve  natural  systems,  along  with 
internal  and  external  connective  elements,  be  a type  of 
all  possible  organic  factors  and  functions  in  complex 
organisms  ? Does  comparative  anatomy  prove  the 
existence  of  such  a scale  of  factors  in  all  the  organic 
realms  ? We  have  attempted  to  show  that  it  does. 
(Vol.  I.,  “ Epicosmology.”)  Is  it  then  a law  of  organic 
unity  in  all  creation'?  And  can  it  be  verified  and 
made  useful  as  a key  to  the  laws  of  number,  weight,  and 
measure , in  the  realms  of  nature  '?  Does  it  give  us  a 
basis  of  abstract  organic  method,  analogous  to  the 
factors  of  mathematical  abstract  method  \ We  believe 
it  does,  and  have  to  explain  in  wdiat  sense  mathematics 
and  biotics  are  parallel  methods  based  on  the  same 
universal  principles ; namely,  the  laws  of  creation  in 
unison  with  the  laws  of  thought  in  the  human  mind. 

But  we  may  be  asked,  how  the  most  simple  organisms, 
such  as  those  of  minute  cells,  animal  or  vegetal,  can  be 
said  to  represent  a complex  scale  of  organs  and  func- 
tions like  that  of  the  human  body  ? This  is  the  way  in 
which  it  represents  a complex  organism  in  the  main 
functions  of  organic  life. 

1;  It  absorbs  aliment;  2.  Digests  aliment;  cir- 
culates fluids  through  its  whole  body  for  nutrition.  It 
propagates  its  species  by  fission  or  otherwise.  It 
is  endowed  with  powers  of  sensitivity  to  heat  or  cold, 
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light  or  darkness  ; with  powers  to  select  some  sorts  of 
food,  not  other  sorts  ; powers  to  contract  and  expand  in 
bulk.  It  has  a limiting  tissue  of  form  and  substance  ; 
it  is  endowed  with  powers  of  resistance  where  station- 
ary, or  of  leverage  for  locomotion  where  it  moves.  The 
minutest  organism  therefore  has  a digestive  system, 
however  simple — a sort  of  external  coat  or  cutaneous 
system  — a sort  of  motorial  system  of  contraction  and 
expansion  ; the  functions  of  physiological  life  are 
present,  and  though  distinct  organs  for  each  class  of 
functions  are  not  easily  discerned,  their  existence  is 
implied  in  the  manifestation  of  the  functions.  This  is 
the  manner  in  which  the  most  simple  and  the  most 
complex  living  organisms  have  the  same  functions  of  life, 
with  organs  lit  to  perform  these  functions.  The  division 
of  labour  becomes  more  and  more  evident  between 
differentiated  organs  as  we  ascend  from  the  simplest  to 
the  most  complex  organisms  ; but  the  functions  are 
always  diverse,  however  simple  the  organism. 

There  are  laws  of  evolutive  life  and  progress,  in  addi- 
tion to  those  of  organic  form  and  structure.  Infancy, 
youth,  maturity,  and  decline,  are  distinct  phases  ol 
evolution  in  the  lives  of  individuals  of  any  species. 
There  are  also  successive  phases  of  metamorphic  evo- 
lution in  the  human  foetus  before  it  is  fully  formed  and 
born  into  the  world. 

Are  there  not  regular  successions  of  such  phases  in 
the  life  history  of  all  organisms  ? and  are  there  not  laws 
of  order  in  these  states  of  formation  in  the  womb,  and 
of  developmental  evolution  after  birth  1 Assuredly 
there  are,  and  these  may  be  reduced  to  general  forms 
of  expression  which  include  all  known  varieties. 

We  have  examples  of  organic  form  and  structure  as  a 
basis  of  organic  laws  of  method,  and  examples  of  life 
history  as  a basis  of  evolutive  laws  of  method. 
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We  may  conclude  this  notice  with  a summary  of 
the  primary  factors  of  experimental  investigation, 
namely — 

51.  Natural  -world  phenomena. 

2.  Lymbic  world  phenomena. 

3.  Spiritual  world  phenomena.' 

4.  Eternal  forces  and  conditions. 

51.  In  natural  world. 

3.  In iuperniiral ' 'world. 

4.  In  eternal  principles. 

!1.  Descriptive  methods. 

2.  Analytical  methods. 

3.  Determinative  methods. 

4.  Verificative  methods. 


IV°.  Knowledge  acquired. 


51.  Of  natural  world  phenomena. 

2.  Of  lymbic  world  phenomena. 

3.  Of  supernatural  world  phenomena. 

4.  Of  invariable  laws. 


It  may  be  asked  what  is  meant  by  the  lymbic  world  ? 
the  world  of  embryonic  life — what  is  meant  by  experi- 
mentation of  “ supernatural  phenomena  ?”  Such 
experiments  as  those  which  have  been  made  by  the 
naturalist  Wallace  ; by  the  chemist  W.  Crookes  ; by 
the  London  Dialectical  Society  of  Sceptics  ; and  by 
multitudes  of  so-called  spiritualists,  in  Europe  and 
America.  Unbelievers  without  experience  may  doubt, 
but  we  refer  them  to  the  authority  of  men  of  science 
with  experience. 


PART  II.— STATISTICAL  METHODS. 

Having  concluded  the  first,  part  with  a table  of  the 
primary  factors  of  experimental  method,  we  may  com- 
mence the  second  with  a similar  table  of  those  of  statis- 
tical method,  which  will  show  at  once  the  difference 
between  them  in  their  mutual  relations. 

{1.  Simple  scales  and  limits. 

2.  Compound  scales  and  limits. 

3.  Comparative  scales  and  limits. 

4.  Exceptional  cases  and  limits. 
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i 2.  Statistical  averages  between 
limits  and  extremes. 


3.  Variations  of  limits  and 
averages. 


4.  Inferences  or  probabilities. 


1.  Of  numbers  within  limits. 

2.  Of  qualities  within  limits. 

3.  Of  degrees  within  limits. 

4.  Of  exceptions  within  limits. 

!1.  Of  numbers  within  limits. 

2.  Of  qualities  within  limits. 

3.  Of  degrees  within  limits. 

4.  Of  exceptions  within  limits. 

1.  Of  duration  or  continuity. 

2.  Of  stability  or  oscillation. 

) 3.  Of  progress  within  limits. 
(.4.  Of  decline  within  limits. 


Simple  scales  of  facts  are  such  as  those  of  the  annual 
numbers  of  births  and  deaths  in  a given  city  or  district ; 
the  numbers  of  legitimate  and  illegitimate  births  ; the 
numbers  of  horses,  cattle,  sheep,  and  pigs  ; the  nature 
and  prevalence  of  particular  forms  of  disease  in  given 
localities  ; and  other  kinds  of  biological  and  sociological 
phenomena. 

Compound  sccdes  of  facts  are  such  as  those  of  parallels 
of  similar  facts,  in  successive  years,  or  periods  of  time, 
in  the  same  localities  ; or  parallel  scales  of  disease  of 
different  kinds  in  the  same  places,  at  the  same  time,  or 
at  different  periods,  such  as  epidemics  and  endemics 
of  marsh  fever,  scarlet  fever,  measles,  whooping-cough, 
small-pox,  chicken-pox,  typhus  fever,  typhoid  fever, 
dysentery,  English  cholera,  cholera  infantum,  cholera 
morbus,  etc. 

Comparative  scales  of  facts  are  such  as  those  of  the 
same  scales  of  facts  in  one  climate  or  region  compared 
with  those  of  a different  region  at  the  same  time,  or  in 
the  same  nation  at  different  times ; or  comparative 
tables  of  simple  scales  of  different  facts. 

Exceptional  cases  are  also  worthy  of  remark  in  tables 
of  statistics.  Great  care  is  required  in  forming  simple 
scales,  not  to  confound  one  special  kind  of  facts  with 
another  in  one  and  the  same  scale  : such  as  sheep  with 
cattle,  typhus  fever  with  typhoid,  well-cultivated  regions 
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with  ill-cultivated  ; well-drained  lands  and  cities  with 
ill-drained  lands  and  neighbourhoods.  Such  tables  are 
misleading;  they  vitiate  deductions  of  average,  and 
render  it  difficult  to  discriminate  between  rules  and 
exceptions. 

Exceptions,  when  strongly  marked,  point  to  more 
general  views  of  average  proportionality.  Dwarfs  and 
giants  are  not  uncommon  in  all  races  and  regions,  but 
the  following  cases  are  exceptional  amongst  exceptions. 

In  a weekly  journal  ( Public  Opinion)  of  Saturday, 
November  IS,  1865,  we  read  the  following  statement: 
“ There  is  at  present  living  in  Sweden  a young  man, 
aged  nineteen,  who  is  nine  feet  five  inches  in  height. 
At  eight  years  of  age  he  was  five  feet  four  inches.” 

In  the  same  paper  it  is  stated  that  “ Continental 
journals  announce  the  decease  of  the  fattest  man  in  the 
world.  Herr  Helm  was  a German,  who  followed  the 
profession  of  translator  for  booksellers  and  merchants. 
He  was  forty  years  of  age,  and  weighed  five  hundred 
pounds.  He  had  little  faith  in  the  f Banting  treat- 
ment,’ and  his  obesity  increased  to  such  an  extent  that 

latterly  he  was  unable  to  enter  doorways  of  ordinary 

• ;? 
size. 

These  cases  are  inadmissible  in  the  calculation  of 
normal  averages. 

“ Exceptions  prove  the  rule,”  it  is  said,  and  where 
seven  cases  out  of  eight  form  the  rule,  one  in  eight 
forms  the  exception.  One  in  ten,  twenty,  thirty,  fifty, 
a hundred,  a thousand,  or  one  in  a million,  form  still 
more  remarkable  exceptions,  although  not  absolutely 
abnormal  in  the  history  of  humanity. 

Homer,  Virgil,  Shakespeare,  are  very  rare  examples 
of  poetic  genius  ; Alexander  the  Great,  Julius  Csesar, 
Marlborough,  and  Napoleon  are  exceptional  cases  of 
military  genius;  Archimedes,  Hipparchus,  Descartes, 
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Napier,  Newton,  Leibnitz,  as  discoverers  in  science  ; 
Socrates,  Plato,  Aristotle,  Bacon,  as  philosophers ; 
Phidias,  Michael  Angelo,  Canova,  Thorwalusen,  as 
sculptors  ; Raphael,  Titian,  Velazquez,  Murillo,  as 
painters;  Jacquard  and  Watt  as  modern  inventors  of 
machinery.  These  are  all  very  rare  cases  of  pre-emi- 
nence ; less  than  one  in  hundreds  of  millions  of  the 
human  race  ; while  immediately  below  them  come  ex- 
ceptions in  each  class,  such  as  one  in  tens  of  millions,  or 
one  in  millions,  or  one  in  hundreds  of  thousands. 

We  have,  then,  numerous  degrees  of  exceptional  ex- 
tremes in  all  classes  of  biological  phenomena,  ranging 
from  one  in  ten  to  one  in  millions,  and  even  thousands 
of  millions,  none  of  which  extremes  should  be  classed  as 
elements  of  average  calculations,  except  as  extremes  or 
apices  in  very  high  pyramids. 

Scales  of  numbers  should  be  limited  by  some  pre- 
dominant quality  or  condition,  such,  for  instance,  as 
those  of  race,  sex,  age,  profession,  class,  rank,  health, 
etc.,  not  to  confound  one  class  of  homogeneous  integers 
with  another,  in  mere  abstract  views  of  numbers  and 
proportions. 

In  biological  phenomena  it  is  difficult  to  form  simple 
tables  which  are  not  subject  to  innumerable  variations 
of  quality,  such  as  states  of  health,  activity  and  rest, 
excitement  and  depression ; still  some  general  results 
may  be  obtained  which  are  more  or  less  suggestive.  In 
measuring  the  pulse,  for  instance,  of  41  new-born  infants, 
from  1 to  10  days  old,  M.  Billard  found  18  having 
fewer  than  80  pulsations  per  minute,  2 with  80,  4 with 
100,  10  with  110  to  129,  1 with  130,  2 with  145,  2 
with  150,  1 with  180.  Hence  we  see  the  extremes  were 
in  one  case  more  than  double  of  the  other ; and  these 
proportions  in  different  temperaments  continue  through 
all  phases  of  life,  from  infancy  to  senility,  although 
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always  more  rapid  in  youth  than  in  middle  age,  and  in 
middle  age  than  in  the  declining  years  of  the  same  in- 
dividual ; not  to  mention  variations  of  the  pulse  in 
different  states  of  health  and  disease  of  the  same  per- 
son. 

M.  Quetelet  has  given  numerous  examples  of  relative 
proportions  of  pulsations  and  respirations  in  different 
individuals  of  all  ages,  without  parallel  qualifications  of 
health  and  disease,  or  noticing  natural  differences  of 
vascular  temperament.  In  the  following  table  he  gives 
“ the  number  of  inspirations  and  pulsations  in  men,  at 
different  ages,  per  minute,  in  nearly  three  hundred 
individuals/’ 


AGES. 

PULSATIONS. 

INSPIRATIONS. 

aver . 

max. 

min. 

aver. 

max. 

min. 

Birth 

136 

165 

104 

44 

70 

23 

5 years 

88 

100 

73 

26 

32 

• • • 

10  to  15  years 

78 

9S 

60 

• . . 

15  to  20  years 

69-5 

90 

57 

20 

24 

16 

20  to  25  years 

697 

9S 

61 

187 

24 

14 

25  to  30  years 

71 

90 

59 

16'0 

21 

15 

30  to  50  years 

70 

112 

56 

181 

23 

11 

Here  the  common  averages  have  no  suggestive  value, 
as  they  are  not  practically  applicable  to  any  special 
purpose ; but  we  may  ask  what  these  degrees  of  fre- 
quency in  the  pulsations  and  inspirations  of  different 
individuals  of  the  same  sex  and  age  denote  as  charac- 
teristics of  vascular  temperament  and  professional 
vocation. 

With  regard  to  temperament,  the  maximum  of  pulsa- 
tions and  respirations  being  respectively  112  and  23 
between  the  ages  of  30  to  50,  and  the  minimum  56 
and  11,  we  may  class  the  most  active  as  belonging  to 
the  sanguineous  temperament,  and  the  slowest  as  lym- 
phatic temperaments  ; in  which  case  we  see  that  one  is 
double  that  of  the  other.  Between  the  two,  however, 
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we  may  place  the  so-called  bilious  and  nervous  tempera- 
ments, and  form  a suggestive  compound  of  averages  for 
each  of  these  temperaments. 

Four  classes  of  temperaments  agree  in  our  biological 
analysis  with  four  classes  of  social  vocations  ; thus  : 


Temperaments. 

1.  Sanguineous. 

2.  Bilious. 

3.  Nervous. 

4.  Lymphatic. 


Vocations. 

1.  Physical. 

2.  Social. 

3.  Artistic. 

4.  Scientific. 


Making  four  scales  of  average  between  extremes,  we 
shall  have  a compound  table  like  the  following  : 

Temperaments  of  Males,  between  30  and  50  years  of  aye. 

Sanguineous.  Bilious.  Nervous.  Lymphatic. 
Pulsations  ...  112  9(3  76  56 

Respirations  ...  24  20  16  3.2 


Individual,  cases  are  found  above  and  below  these 
limits,  and  in  all  intermediate  degrees,  so  that  it  is 
difficult  to  establish  very  distinct  lines  of  demarcation 
between  different  temperaments  and  natural  vocations  ; 
still  there  are  definite  limitations  of  natural  vocations 
and  corresponding  temperaments.  Lymphatic  tempera- 
ments may  range  between  GO  and  50  pulsations,  14 
and  11  respirations.  Nervous  temperaments  between 
60  and  75  pulsations,  15  and  18  respirations.  Bilious 
temperaments  between  75  and  95  pulsations,  18  and  20 
respirations.  Sanguineous  temperaments  between  115 
and  95  pulsations,  2G  and  21  respirations.  Diurnal 
variations  and  peculiar  states  of  health  or  disease,  ex- 
citement or  depression,  activity  or  rest,  must  not  be 
overlooked  in  all  these  average  calculations.  A man  of 
deep  thought  and  continuous  abstruse  study  will  have 
a relatively  slow  rate  of  pulsation  and  respiration  ; a 
man  of  great  bodily  activity  in  constant  action  will 
have  a relatively  high  rate  of  respiration  and  pulsation  ; 
while  intermediate  degrees  of  bodily  activity  and 
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mental  concentration  will  have  intermediate  degrees  of 
vascular  activity  irrespective  of  nervous  vivacity. 

In  middle  age,  vocations  are  already  established,  but 
in  youth  it  is  sometimes  difficult  to  know  what  is  the 
most  natural  aptitude  and  vocation  of  an  individual, 
male  or  female.  The  special  character  of  the  vascular 
temperament,  however,  is  easily  discerned  in  a state  of 
health,  and  this  alone  may  give  parents  and  guardians 
an  idea  of  the  dominant  characteristics  of  natural  apti- 
tude and  vocation  in  young  persons,  where  other  indi- 
cations are  various  and  uncertain.  By  this  means, 
biological  statistics  and  results  may  become  useful  in 
many  ways,  and  more  especially  to  educational  and 
professional  adaptation.  We  need  not  dwell  on  the 
importance  of  averages  in  scales  of  all  kinds  of  biologi- 
cal phenomena  as  the  bases  of  accurate  calculations  ; 
nor  on  variations  of  acceleration  or  retardation,  increase 
or  decrease,  periodicity  or  perturbations,  as  elements 
affecting  averages  within  given  limits,  since  inferences 
or  probabilities  are  based  on  due  considerations  of  all 
these  elements  combined,  and  could  not  be  safely  based 
on  any  one  of  them  alone  without  the  others. 

Incalculable  benefits  to  mankind  may  be  expected 
from  the  practical  application  of  statistical  methods  of 
investigation,  when  these  become  general  and  are  care- 
fully  pursued.  At  present  they  are  treacherous  in 
many  cases  and  may  mislead  the  mind  in  more  than 
one  direction.  Statistical  methods  properly  applied 
would  nevertheless  be  extremely  useful  in  the  investi- 
gation of  both  physical  and  biological  phenomena,  but 
other  methods  are  required  for  more  recondite  investi- 
gations. 

All  kinds  of  observations  and  experiments  may  be 
classed  in  simple  or  comparative  scales  of  numbers 
and  correlations  within  given  limits  ; or  as  exceptional 
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facts  in  connection  with,  such  scales  ; but  the  main 
uses  of  statistical  methods  are  found  in  the  investiga- 
tions of  biological  and.  sociological  phenomena.  As  a 
special  branch  of  social  science,  political  economy  is 
based  almost  entirely  on  the  statistics  of  population, 
industry,  commerce,  and  other  facts  of  biological  and 
sociological  importance,  subject  to  various  conditions 
within  given  limits.  Insurance  companies  of  all  kinds 
must  base  their  computations  of  mortality  on  statis- 
tical data,  and  many  branches  of  social  science  yet 
undeveloped  will  have  to  consult  trustworthy  statistics 
for  the  validity  of  their  inductions  and  deductions. 

This  branch  of  investigative  method  is  much  neg- 
lected in  the  majority  of  nations,  and  very  partially 
applied  in  the  most  civilized  communities.  It  is,  how- 
ever, gaining  ground  in  some  respects,  while  far  from 
being  accurate  or  trustworthy  in  many  cases,  where 
it  is  trusted  by  statesmen  and  by  men  of  science. 
Mons.  Quetelet,  in  his  “ Treatise  on  Man,”  a statis- 
tical work  of  some  importance,  observes  (chap,  v.) 
that  mistakes  are  often  made  by  authors  of  incomplete 
statistics.  “ We  cannot  be  too  much  on  our  guard,” 
he  says,  “ against  conclusions  drawn  from  statistical 
documents,  and  especially  against  the  methods  of 
reasoning  which  may  be  employed.  The  greatest 
sagacity  is  necessary  to  distinguish  the  degree  of  im- 
portance to  be  attached  to  each  influencing  element ; 
and  we  have  frequent  proofs  that  even  clever  men  have 
been  led  into  absurdities  by  ascribing  to  certain  causes 
influences  produced  by  other  causes  which  they  had 
neglected  to  take  into  consideration.”  M.  de  Tocque- 
ville,  in  his  “ Democratic  en  Amerique ,”  vol.  ii.  chap, 
v.,  “ Depenses  publiques,”  warns  his  readers  against 
the  fallacies  of  incomplete  statistics  thus : “ Quand 
la  statistique  n’est  pas  fondee  sur  des  calculs  rigoureuse- 
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ment  vrais,  elle  egare  au  lieu  de  diriger.  L’esprit  se 
laisse  prendre  aisdment  au  faux  airs  d’exactitude 
quelle  conserve  j usque  dans  ses  hearts,  et  il  se  repose 
sans  trouble  sur  des  arreurs  qu’on  revet  h ses  yeux 
des  formes  mathematiques  ‘ de  la  veritd.’ ” We  may 
observe,  in  conclusion,  that  both  experimental  and 
statistical  methods  belong  to  a more  general  branch  of 
biotechnical  analysis.  Comparative  anatomy  and  phy- 
siology are  experimental  methods  of  dissection  and 
observation  ; the  comparative  statistics  of  numbers  of 
individuals  in  species  ; of  parturient  powers  and  periods 
in  species  ; and  many  other  characteristics  of  sexes, 
ages,  habits  and  instincts  of  individuals,  belong  to  one 
main  branch  of  biotechnics,  to  be  explained  in  the  next 
part. 

PART  III.— BIOTECHNICAL  METHOD. 

Introduction. — Bacon  opens  the  first  chapter  of  his 
Novum  Organum  in  these  words:  “ Man,  as  the  minister 
and  interpreter  of  nature,  does  and  understands  as 
much  as  his  observations  on  the  order  of  nature,  either 
with  regard  to  things  or  to  mind,  permit  him,  and 
neither  knows  nor  is  capable  of  more.” 

“ The  unassisted  hand,  and  the  understanding,  left 
to  itself,  possess  but  little  power.  Effects  are  pro- 
duced by  means  of  instruments  or  helps  which  the 
understanding  requires  no  less  than  the  hand  ; and  as 
instruments  either  promote  or  regulate  the  motion  of 
the  hand,  so  those  that  are  applied  to  the  mind  prompt 
or  protect  the  understanding.” 

We  may  observe  that  the  mind  creates  its  own  in- 
struments to  assist  the  hand,  and  its  own  methods  to 
assist  the  understanding ; what  are  the  most  im- 
portant methods  known  as  instruments  of  measurement 
and  calculation  ? Are  they  not  those  of  mathematics 
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which  furnish  an  abstract  method  applied  to  the  inves- 
tigation of  physical  phenomena  ? Is  there  a universal 
method  applicable  to  the  phenomena  of  life  ? There 
are  “ Mathematical  Principles  of  Natural  Philosophy,” 
and  we  suppose  that  “ Biotechnical  Principles  of 
Organic  Philosophy”  may  really  exist  and  be  dis- 
covered. 

As  the  faculties  of  the  soul  correspond  exactly  with 
the  organs  of  the  body  which  they  animate,  so  the 
methods  of  the  mind  must  correspond  exactly  with  the 
faculties  which  create  these  methods.  The  mind  itself 
is  the  origin  of  ideas,  and  its  natural  modes  of  action 
are  the  universal  organon  of  thought.  Let  us  see  in 
what  manner  mathematics  give  us  such  an  organon  in 
the  following  synopsis  of 

THEORIES,  METHODS,  AND  PRINCIPLES. 

f Z.  Absolute  laws  and  principles. 

Fundamental  ) Y.  Phenomenal  conditions  of  nature. 

Principles.  I X.  Physical  sciences  evolved. 

(_  W.  Connective  principles  of  method. 

VII.  Physical  dynamics  (cosmic  and  epicosmic). 

7.  Kinematics  and  theory  of  mechanics. 

VI.  Physical  statics  (cosmic  and  epicosmic). 

6.  Algebra  (and  the  calculus). 

V.  Geometry  (analytical  and  elementary). 

5.  Arithmetic  (and  theory  of  numbers). 

IV.  Theory  of  parallels  and  similitudes. 

III.  Theory  of  progressions  and  series. 

2.  Theory  of  sums  and  differences. 

II.  Theory  of  ratios  and  proportions. 

1.  Instruments  and  symbols. 

I.  Theory  of  scales  and  limits. 

As  the  scale  of  systems  in  the  human  body  has  been 
explained  in  the  third  volume,  we  need  not  repeat  the 
definitions  here;  the  student  will  observe,  however, 
that  these  distinctions  of  modes  of  thought  correspond 
exactly  with  the  primary  division  ot  faculties  in  the 
mind  and  systems  in  the  body.  A few  words  on  the 
natural  subdivisions  of  these  general  factors  of  mathe- 
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matics  will  complete  our  view  of  this  organon  of 
method,  without  entering  into  explanations  already 
known  to  mathematicians. 

!H.  Invariable  laivs. 

U.  Infinite  space  and  time. 

/!■  Perpetual  motion  of  forces. 

0.  Indestructible  forces. 

It  is  known  that  all  the  so-called  physical  forces  are 
indestructible  in  essence,  though  convertible,  to  some 
extent,  in  modes  of  motion.  It  is  also  observed  that 
these  forces  give  origin  to  perpetual  motion  in  cosmic 
bodies  within  given  limits  of  infinite  space  and  time  ; 
which  limits  and  motions  are  governed  by  invariable 
laws,  the  main  objects  of  abstract  science.  Indestruc- 
tible physical  forces  in  phenomenal  conditions  of  matter 
and  motion,  time  and  space,  are  fundamental  principles 
of  physical  science  and  natural  philosophy.  The  same 
may  be  said  of  invariable  laws.  What  are  these  laws  ? 

1°.  Laws  of  number  (structural). 

2°.  Laws  of  order  (distributive)1. 

3°.  Laws  of  weight  (hierarchal). 

4°.  Laws  of  measure  (proportional). 

The  number  of  elements  in  mineral  bodies ; the  com- 
parative weights  of  different  elements  ; the  distribu- 
tive arrangement  of  these  elements  in  molecules  ; the 
relative  proportions  of  different  weights  in  chemical 
equivalents,  give  a general  idea  of  invariable  laws  of 
chemical  association  in  minerals  of  all  kinds  ; and  of 
laws  of  number,  order,  weight,  and  measure,  in  all  the 
realms  of  physical  nature. 


Y.  Phenomenal  C H.  In  cosmic  ivorlds. f 1°.  Suns. 

Conditions  ) U.  In  epicosmic  inorganic  realms,  j 2°.  Planets. 

of  Force  and  j n.-  In  epicosmic  mixed  realms.  ")  3°.  Moons. 

Motion.  (.  0.  In  epicosmic  organic  realms.  (.  4°.  Cornels. 


The  phenomenal  conditions  of  physical  force  and 
motion  are  various  in  suns  and  planets  ; in  the  atmos- 
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phere,  the  ocean,  and  the  land  of  our  planet ; in  the 
organic  realms  and  in  the  mixed  pluvial  and  reliquial 
realms  of  epicosmic  nature,  as  explained  in  our  volume 
of  “ Episcomology.”  In  cosmic  worlds  suns  and  fixed 
stars  differ  from  planets  in  some  respects,  and  these 
again  from  moons  and  comets.  We  need  not  dwell  on 
these  self-evident  facts. 

C H.  Astronomical  sciences f 1°.  Barological. 

X.  Physical  ) U.  Physical  and  chemical  sciences.  ) 2°.  Fhotological. 

Sciences.  j f[.  Dynamic  and  statical  sciences.  ) 3°.  Thermo  logical. 

{ O.  Pure  mathematical  sciences.  ( 4°.  Electrological. 

Pure  and  applied  mathematics  are  fundamental  prin- 
ciples of  physical  science  and  natural  philosophy  ; but 
they  do  not  include  the  principles  of  organic  philosophy 
or  the  science  of  individual  and  collective  biology. 

f H.  Dialectical  processes  of  logistic. 

W.  Connective  Principles)  U.  Definitions,  axioms,  theorems. 

of  Method.  ) £p  Rules,  modes,  and  transformations. 

(.  O.  Theories,  systems,  deductions. 

We  need  not  dwell  on  these  factors  beyond  noting  that 
in  the  dialectical  processes  of  mathematical  reasoning 
we  include  : 

1°.  Hypotheses. 

2°.  Classifications. 

3°.  Logistics. 

4°.  Demonstrations. 


The  hypotheses  of  astronomy  are  widely  different  in 
ancient  and  modern  systems  ; the  science  of  astronomy 
has  been  truly  constituted  on  the  hypothesis  of  the 
Copernican  theory. 

The  classifications  of  triangles  and  polygons,  curves 
and  surfaces,  are  well-known  factors  of  method  in 
geometry.  The  theory  of  algorithms  or  logistics, 
methods  of  demonstration,  are  equally  familiar  to 
mathematicians. 


VII.  Dynamics, 
Cosmic  and 
Epicosmic. 


PI.  Cosmic  forces 

U.  Aerodynamics. 

O.  Molecular  dynamics. 
_q.  Hydrodynamics. 


1°.  Barodynamics. 

2°.  Photodynamics. 
3U.  Thermodynamics. 
4°  Electrodynamics. 
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In  connection  with  the  science  of  physical  dynamics  we 
may  mention  the  names  of  Galileo  and  Newton ; 
Young,  Fresnal,  Tyndal,  and  Crookes;  Watt,  Joule, 
and  Fourier ; Faraday,  Ampbre,  and  Gauss  : but  we 
need  not  enter  into  details  well  known  to  men  of 
science. 


We  need  not  dilate  on  pure  kinematics,  but  the  archi- 
tectonic theory  of  mechanisms  requires  a few  words  of 
explanation,  because  this  branch  of  science  belongs 
properly  to  the  practical  science  of  mechanics. 

1°.  Motor  forces  generators  of  motion. 

2°.  Mechanical  levers  of  all  "kinds  (axles,  wheels,  screws,  etc.). 

3°.  Mechanical  registers  and  regulators  of  all  kinds. 

4°.  Mechanical  containers  or  collectors  of  force. 

In  simple  levers  or  instruments  for  the  hand  there  is 
not  much  complication,  but  there  are  numerous  types 
of  mechanism  in  clocks  and  chronometers,  steam 
engines  and  locomotives,  hydraulic  machines,  wind- 
mills and  water-mills,  electric  machines,  etc.,  set  in 
motion  by  Barological,  thermological,  and  electrological 
forces,  just  as  in  the  organic  realms  of  nature  there  are 
numerous  types  of  organism  set  in  motion  by  physiolo- 
gical, instinctual,  emotional,  and  rational  vital  forces;  and 
herein  we  may  discern  a definite  parallelism  between 
physical  mechanics  and  vital  mechanics.  (See  “ Prin- 
ciples of  Mechanism,”  by  Willis,  1841.) 

Mathematicians  will  say  that  practical  mechanics  do 
not  belong  to  rational  mechanics,  but  we  class  architec- 
tonic conceptions  of  mechanism,  and  the  calculations 
necessary  for  the  construction  of  machines,  as  a mixed 
branch  of  mathematics,  which  requires  some  knowledge 
of  both  pure  dynamics  and  pure  kinematics ; and 
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although  it  is  an  empirical  branch  of  science,  it  is  not 
independent  of  mathematical  principles. 

Pure  kinematics  is  a modern  branch  of  the  science  of 
motion  apart  from  the  consideration  of  forces  which 
determine  motion  or  equilibrium  ; still  the  theory  of 
mechanics  includes  ideas  of  both  force  and  motion  in 
the  construction  of  a mechanism  of  any  kind,  and  we 
place  it  in  the  connective  division  of  kinematics,  as  a 
sort  of  link  between  the  science  of  forces  and  the 
science  of  motion. 

If  mathematicians  can  find  a purely  abstract  link 
between  the  two,  it  will  replace  this  applied  branch  of 
mechanics  in  our  general  table,  which  is  a tentative 
system  of  classification  of  mathematical  theories  and 
methods,  rather  than  a final  arrangement  of  the  general 
factors  of  a science  with  which  we  are  but  very  imper- 
fectly acquainted. 

It  seems  to  us  that  the  abstract  theory  of  geometrical 
forms  combined  in  different  types  of  co-operative  union 
may  be  considered  apart  from  the  substance  of  levers 
and  the  practical  arts  of  construction,  as  geometrical 
modes  of  motion  are  considered  apart  from  forces  which 
determine  such  modes  of  motion.  In  vital  kinematics 
we  shall  have  to  notice  abstract  principles  of  forms  and 
limits,  in  different  organic  types  of  structure  apart  from 
bones  and  muscles  ; as  well  as  modes  of  motion  in  air 
and  in  water,  apart  from  the  animating  forces  of  birds 
and  fishes. 

Professors  of  mechanics  may  place  wind-mills  and 
water-mills  in  the  same  general  category  of  hydraulic 
machines  moved  by  the  force  of  motion  in  fluid  matter, 
such  as  air  and  water ; but  architechtonic  types  of 
mechanism  are  nevertheless  very  different  in  wind- 
mills and  in  water-mills  of  various  kinds ; and  the 
abstract  theory  of  different  types  of  mechanism,  apart 
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from  dynamic  forces  and  the  substance  of  wheels  and 
levers,  is  what  we  mean  by  the  architectonic  ideas  of 
form  and  structure,  apart  from  the  practical  application 
of  these  ideas  in  the  construction  of  machines. 

( H.  Cosmost cities.  . . (1°.  Barostatics. 

YI.  Statics,  Cosmic  ) U.  Aerostatics.  _ ) 2°.  Photostatics. 

andEpicosmic.  ')  0.  Moleculostatics.  . 1 hennostatics. 

f fi.  Hydrostatics.  f 4°.  Electrostatics. 

The  laws  of  gravitation,  as  explained  by  Newton,  are 
laws  of  cosmic  equilibrium  in  “direct  proportion  to  the 
mass  and  inverse  proportion  to  the  square  of  the  dis- 
tance.” Young  and  Fresnel  have  explained  the  laws  of 
photostatics,  in  some  measure  ; Fourier  has  explained 
the  laws  of  thermostatics  in  his  theory  ; Faraday  has 
thrown  much  light  on  the  laws  of  electrostatics.  We 
need  not  discuss  the  merits  or  defects  of  these  theories, 
as  our  object  is  only  to  class  the  factors  of  pure  and 
applied  mathematics. 

( H.  Theory  of  analytical  f unctions. 

6.  Algebra  and  the  } U.  Simple  equations. 

Calculus  S O.  Polynomial  equations. 

f XI-  Adt'ected  equations. 

Here  we  need  only  no’tice  the  theory  of  functions,  as 
explained  by  Lagrange,  in  connection  with  the  calculus 
of  fluxions  invented  by  Sir  Isaac  Newton  ; the  differ- 
ential calculus  invented  by  Leibnitz ; the  theory  of 
increments  and  decrements,  invented  by  Taylor  and 
developed  by  Emmerson,  as  a means  of  solving  pro- 
blems of  transcendental  analysis.  It  is  superfluous  to 
notice  questions  of  parameters,  co-ordinates,  radius 
vector,  degrees  of  curvature,  osculating  circles,  etc.,  as 
these  questions  and  the  theory  of  substitutions,  trans- 
positions, reductions,  etc.,  as  operative  methods  of 
equation,  are  well  known  to  students  of  algebra  and  the 
calculus. 
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V.  Geometry. 


i H.  Analytical  or  algebraical  geometry, 
i U.  Elementary  or  Euclidian  geometry. 
t O.  Trigonometry  and  conics. 

( H-  Descriptive  geometry. 


These  distinct  branches  of  geometry  are  familiar  to 
mathematicians,  and  need  no  special  notice  in  this  out- 
line. We  may  observe,  however,  that  there  is  a theory 
of  quantities  in  analytical  geometry  analogous  to  the 
theory  of  numbers  in  arithmetic  ; thus  — 


1°.  Finite  and  infinite  quantities. 

2°.  Equal  and  unequal  quantities. 

3°.  Integral  and  fractional  quantities. 
4°.  Real  and  imaginary  quantities. 


We  may  also  observe  that  analytical  geometry,  in- 
vented by  Descartes  in  the  seventeenth  century,  pre- 
pared the  way  for  the  invention  of  the  differential  and 
integral  calculus,  and  these  two  discoveries  of  modern 
science  have  given  the  mind  more  powerful  instruments 
of  analysis  than  the  geometry  of  the  ancients. 

Our  analytical  biometry  is  a similar  addition  to  the 
common  science  of  comparative  anatomy  and  physi- 
ology. 


5.  Arithmetic. 


!H.  Theory  of  numbers  (Euclid). 

U.  Addition,  multiplication  -f-  X. 
O.  Roots  and  powers  V a 3 
XI-  Division  and  subtraction  -= . 


We  may  briefly  notice  the  theory  of  numbers  as  ex- 
plained in  the  seventh,  eighth,  ninth  and  tenth  books  of 
Euclid,  without  dwelling  on  various  applications  and 
distinctions  ; our  object  being  simply  to  enumerate  well- 
known  factors  of  mathematical  science. 

1°.  Commensurable  and  incommensurable  numbers. 

2°.  Odd  and  even  numbers. 

3°.  Integers  and  fractions. 

4°.  Rational  and  irrational. numbers. 

From  these  secondary  divisions  of  the  section  of 
organic  methods  and  theories,  we  may  pass  to  those  of 
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the  section  of  relational  theories  and  doctrines,  equally 
simple  and  easily  recognized  by  students  of  mathe- 
matical science. 

C H.  Theory  of  parallels  and  similitudes. 

IY.  Parallels  and  ' U.  Homologous  similitudes. 

Similitudes.  ) fq.  Synalogous  similitudes. 

( O.  Analogous  similitudes. 

As  an  example  of  the  theory  of  parallels  we  may 
take — 

1°.  Divergent  radii  proceeding  from  the  centre  of  a circle. 

2°.  Equidistant  parallels  of  latitude  on  the  face  of  a glo  be. 

S'3.  Convergent  parallels  of  longitude  on  globe. 

4°.  Concentric  parallels  of  circles  within  circles,  or  spheres  within  spheres. 

Similar  triangles  are  homologous  similitudes;  co- 
ordinate arcs  and  angles  of  a circle  are  synalogous 
similitudes.  Since  one  of  these  implies  the  existence 
of  the  other  ; the  co-ordinates  of  conic  sections  are  syna- 
logous similitudes,  since  diameters,  parameters,  etc.,  are 
factors  of  method.  Concentric  spheres  and  circles  are 
analogous  similitudes.  The  theory  of  organic  parallels 
and  similitudes  will,  however,  be  more  easily  explained 
in  biotechnics  than  in  mathematics.  The  word  syna- 
logous will  be  more  generally  defined. 


( Id.  Infinite  seines. 

III.  Progressions  ) U.  Arithmetical  progression  of  equidifferences. 
and  Series,  j ft-  Interpolate  progression  of  unequal  differences. 

C 0.  Geometrical  progression  of  continuous  quotients. 


In  the  theory  of  infinite  series,  there  are — 

1°.  Infinite  divergent  series. 

2°.  Infinite  series  of  circulating  decimals. 

3°.  Indefinite  series  of  alternating  terms. 

4°.  Definite  converging  series  of  terms. 

The  doctrine  of  progressions  and  series  is  well  known 
to  mathematicians. 


f H.  In  infinite  series  of  terms. 
) U In  linear  quantities. 

I H-  In  surfacial  quantities. 

( U In  voluminal  quantities 


2°.  Sums  and  Differences. 
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These  factors  of  the  mathematical  organon  are  also 
well  known. 


Indications  of  well-known  factors  of  method  are  all 
we  need  notice  in  a general  synopsis. 

f H.  Instruments,  tables,  scales,  etc. 

1.  Instruments  and Sym-  ) IT.  Pictures,  models,  diagrams. 
hols  of  Notation.  } _Q.  Names  and  terminologies. 

( 0.  Symbols  of  notation. 

Instruments  of  physical  and  mathematical  science 
need  not  be  described  ; nor  tables  of  logarithms,  tan- 
gents, sines  and  angles  : models  and  diagrams  are 

equally  familiar  to  students,  as  well  as  the  technical 
names  and  terminologies  of  chemistry  and  physical 
science.  Symbols  of  notation  in  chemistry  are  also 
known,  as  well  as  those  of  arithemetic  and  algebra, 
analytical  geometry  and  the  calculus.  These  are  instru- 
ments of  abstract  method,  which  is  itself  an  instrument 
of  the  mind. 

i H.  Cosmic  limits.  , . ( H.  Pancosmic  limits  of  form. 

I.  Forms,  Scales,  1 U.  Time  limits.  ) U.  Revolution,  period  of  tijne. 


The  theory  of  limits  in  mathematical  science  is  co- 
ordinate with  the  necessary  doctrine  of  cosmical  limits 
in  natural  philosophy.  Suns  and  planets  are  limited 
forms  of  globes  : the  orbits  of  moons  and  planets  in  the 
solar  system  are  limited  in  space  ; the  periods  of  revolu- 
tion of  moons  around  planets  and  of  planets  round  the 
sun,  are  limited  cycles  of  time ; and  as  far  as  telescopic 
observations  enable  astronomers  to  define  double  and 
multiple  stars  and  sidereal  universes,  these  are  contained 
within  distinct  limits  of  space  ; and  their  cycles  of  re- 
volution are  naturally  limited  within  definite  periods  of 


Limits. 


Space  limits. 
0.  Form  limits. 


jy.  Orbit  limits  in  space. 

0.  Solar  system  limits  of  form. 


time. 
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The  epicosmic  limits  of  the  atmosphere,  the  ocean, 
and  the  crust  of  our  globe  are  definite  limits  of 
form  and  space,  as  concentric  spheres  of  matter  on  our 
planet  Earth : the  animal  and  vegetable  types  of 
organism  living  in  the  ocean,  or  on  land,  are  equally 
definite  types  of  form,  limited  in  conditions  of  life  in  the 
aquatic  sphere,  or  in  the  atmosphere,  and  also  limited  in 
periods  of  time  from  birth  to  death  in  the  life-history  of 
individuals  and  of  species. 

So  much  for  the  doctrine  of  limits  in  natural  philo- 
sophy ; the  theory  of  limits  is  equally  necessary  in  the 
methods  of  pure  mathematics.  The  science  of  arith- 
metic is  based  on  a definite  system  of  scales,  decimal,  or 
duodecimal,  or  sexagesimal ; and  in  ancient  nations 
more  simple  scales  of  numerical  notation  were  adopted, 
such  as  those  of  the  numbers  six  or  eight.  The  decimal 
system  is  now  universally  adopted  on  the  Continent  in 
theory  and  in  practical  calculations,  while  a mixture  of 
the  decimal  and  the  duodecimal  are  adopted  in  England 
for  the  monetary  standard  of  calculation.  In  trigonome- 
try, astronomy,  and  horology,  the  sexagesimal  system 
is  adopted  for  the  computation  of  degrees,  minutes,  and 
seconds,  these  facts  require  no  comment,  beyond  the 
observation  that  a duodecimal  scale  of  numbers  has 
many  advantages  of  sub-multiple  divisions.  Two  and 
five  are  the  only  sub -multiples  of  ten  ; while  two  and 
six,  three  and  four,  are  natural  sub-multiples  of  the 
number  twelve. 

Seven  and  twelve  are  limits  of  the  natural  scales  of 
fi actional  numbers  of  organic  unity  in  all  the  realms  of 
nature,  on  our  globe,  and  probably  in  universal  nature  ; 
but  this  is  a question  of  biotechnical  method,  rather  than 
of  mathematical  calculation  ; the  only  parallel  between 
the  two,  in  this  respect,  being  that  of  definite  scales  and 
limits  of  unity  in  both  inorganic  and  organic  realms. 
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Ihe  method  of  exhaustion  of  the  ancients,  depends 
on  the  doctrine  of  limits,  and  the  modern  calculus  is 
equally  connected  with  this  doctrine. 

With  this  general  outline  of  the  leading  factors  of  a 
mathematical  organon  of  method,  invented  by  the 
human  mind  as  an  instrument  of  investigation  and 
ratiocination,  applied  to  the  physical  universe,  we  have 
now  to  compare  an  outline  of  the  factors  of  a biotech- 
nical  organon  of  method,  invented  by  the  faculties  of 
understanding,  as  an  instrument  of  analytical  investiga- 
tion and  synthetical  ratiocination,  applied  to  the  living 
universe.  Pure  mathematics  form  an  organon  of  physi- 
cal science  and  natural  philosophy  : pure  biotechnics  an 
instrument  of  organic  science  and  ontological  philo- 
sophy. 

The  following  synopsis  contains  such  an  outline  of 
the  most  important  factors  of  biotechnical  method,  in 
parallel  with  the  mathematical  synopsis  ; but  being  as 
yet  unknown  to  students  of  biology,  the  mere  outline 
will  be  almost  unintelligible,  without  a systematic  ex- 
planation of  each  general  factor  in  the  table.  Mathe- 
maticians know  already  what  is  barely  indicated  in  the 
general  synopsis,  while  biologists  have  still  to  learn 
what  is  meant  by  the  theories,  methods,  and  principles 
of  the  following  table.  We  have  deemed  it,  neverthe- 
less, useful  to  compare  the  two  instruments  of  method 
as  parallel  creations  of  the  human  mind,  for  special  uses 
in  the  investigation  of  physical  nature,  on  the  one  hand, 
and  living  nature  on  the  other. 

We  give  a general  synopsis  of  biotechnics  in  parallel 
with  mathematics  to  fix  the  attention  of  the  student  on 
the  principles  of  organic  unity  and  complexity  in  mind 
and  method,  before  entering  into  explanations  of  detail, 
which  follow  in  due  course.  We  may  observe  that  ab- 
stract biotechnics  are  to  comparative  anatomy  and 


Biotechnical  Methods  and  Theories.  Principles  and  Laws  of  Thought. 
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physiology,  botany  and  zoology,  what  abstract  mathe- 
matics are  to  practical  physics  and  mechanics. 


BIOTECHNICAL  ORGANON  OF  METHOD. 


/Z.  Absolute  laws 

and  principles 
of  life. 


Y.  Phenomenal 

worlds  of  life. 

X.  Organic  sciences. 


W.  Connective  prin- 
ciples of 
method. 

\ 

VII.  Vital  Dyna- 
mics. 


7.  Vital  Kine- 
matics. 


VI.  Vital  Statics. 


6.  Organic  Equa- 
tionals. 


V.  Biometry. 


5.  Vital  Statistics. 

\ 


' II.  Invariable  laios  of  life. 

U.  Infinite  spheres  of  life, 
n.  Incessant  evolutions  of  life. 

. O.  Indestructible  forces  of  life. 

H.  Spiritual  spheres  of  life. 

U.  Resurrectional  conditions  of  life. 

£1-  Incarnative  conditions  of  life. 

O.  Natural  worlds  of  life. 

H.  Ontological  sciences. 

U.  Cosmological  organic  sciences, 
fl-  Methodological  sciences. 

O.  Abstract  biotechuical  sciences. 

II.  Reasoning  processes,  postulates,  &c. 

U.  Definitions,  axioms,  theorems,  problems, 
n.  Rules,  modes  and  modulations. 

0.  Theories,  systems  and  inductions. 


II.  Human  life  forces:...  C 1.  Physiological. 
U.  Vegetal  life  forces.  J 2.  Instinctual. 

O.  Animal  life  forces,  j 3.  Rational. 

£1-  Zoophytal  life  forces.  (4.  Spiritual. 

H.  Architectonic  theory  of  organisms. 

U.  Formative  metamorphic  motions.' 

O.  Vocational  activity  of  organisms. 

£1-  Necrological  transmission  of  motions. 

H.  Human  statics....  C 1.  Physiological. 

U.  Vegetal  statics,  j 2.  Instinctual. 

0.  Animal  statics.  j 3.  Rational. 

£1-  Zoophytal  statics.  (.  4.  Spiritual. 

H.  Evolutional  equations  of  life. 

U.  Structural  equations. 

O.  Analytical  equations. 

£1-  Correlational  equations. 

II.  Analytical  biometny. 

U.  Comparative  embryology. 

O.  Comparative  anatomy. 

£1-  Comparative  physiology. 

II.  Theory  of  political  economy. 

U.  Colonizing  distributions. 

O.  Procreative  roots  and  powers. 

£!•  Statistics  of  mortality. 


S 
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/iV. 


Organic  Paral- 
lels and 
Similitudes. 


f H.  Correspondents  parallels. 
J U.  Homological  similitudes. 

J II-  Synalogical  similitudes. 

(.  O.  Analogical  similitudes. 
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III.  Organic  Series 
Progressions. 


2.  Organic  Unity 
and  Diversity. 


II.  Organic  Ratios 
Proportions. 


1.  Theory  and  Me- 
thods of  Nota- 
tion. 


H.  Epicosmological  progressions  and  series. 
U.  Realmological  progressions  and  series. 
IP  Sociological  progressions  and  series. 

. O.  Biological  progressions  and  series. 

H.  Epicosmic  diversity  in  unity. 

U.  Realmic  diversity  in  unity. 

IP  Sociological  diversity  in  unity. 

O.  Biological  diversity  in  unity. 

II.  Epicosmological  adaptations. 

U.  Locomotive  adaptations. 

IB  Vocational  adaptations. 

O.  Physiological  adaptations. 

H.  Instruments  of  method. 

U.  Pictorial  images  and  models, 
fp  Names  and  terminologies. 

O.  Symbols  of  notation. 


pH.  Limits  of  vital  principles  in  organisms  and 
I.  Theory  of  Or-  ^ realms. 

ganic  Forms  q U.  Limits  of  conditions  of  life  in  space. 
and  Limits.  A jp  Limits  of  cycles  of  life  in  time. 

■ vO.  Limits  of  forms,  scales,  etc. 


This  complex  table  may  seem  abstruse  to  practical 
biologists,  and  suggest  the  question  cui  bono  ; but  they 
will  easily  understand  that  pure  mathematics  are  highly 
useful  to  all  the  applied  physical  and  mechanical 
sciences.  By  degrees  it  may  be  learned  that  pure 
biotechnics  are  equally  useful  to  the  applied  sciences  of 
biology,  sociology  and  palaeontology ; especially  to 
qualify  such  speculations  of  evolutive  and  organic 
unity  as  those  of  Professor  Iloeckel.  We  pass  on 
therefore  to  a general  explanation  of  the  methods 
named  and  classed  in  the  synopsis. 


CONNECTIVE  PRINCIPLES. 
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1°.  CONNECTIVE  PRINCIPLES  = (H). 


f H.  Invariable  laws  of  life. 

Z.  Absolute  Laws  and  ' U.  Infinite  spheres  of  life. 

Principles  of  Life.  ')  fp  Incessant  evolutions  of  life. 

( 0.  Indestructible  principles  of  vitality. 

It  is  admitted  by  men  of  science  that  physical  forces 
of  all  kinds  are  indestructible  in  essence,  and  omni- 
present in  space.  We  postulate  the  same  indestruc- 
tibility for  vital  principles  of  energy  and  thought. 
Invariable  laws  of  order  in  the  modes  of  motion  of 
physical  forces  in  all  worlds,  are  also  postulated  by 
students  of  natural  phenomena,  as  necessities  of  reason, 
without  which  physical  science  and  natural  philosophy 
would  be  impossible.  We  are  constrained  to  admit 
the  existence  of  invariable  laws  of  life  and  form,  with- 
out which  laws  organic  science  and  philosophy  would 
be  impossible. 

This  is  all  we  need  say  of  the  absolute  laws  and 
principles  of  life  in  finite  organisms,  ad  infinitum  and 
in  (sternum. 

We  note,  however,  that  there  are  manifest  in  all  the 
realms  of  nature  on  our  globe — 


These  laws,  observed  in  physics  and  mechanics,  will  be 
easily  recognized  in  all  complex  organisms.  We  pass 
rapidly  in  review  the  leading  factors  of  this  section,  as 
these  methods  have  been  abundantly  applied  to  the 
investigation  of  nature,  and  verified  in  all  directions  of 
practical  analysis,  in  our  four  previous  volumes. 


1°.  Laws  of  structural  number. 

2°.  Laws  of  distributive  order. 

3°.  Laws  of  associative  hierarchy. 

4°.  Laws  of  adaptational  proportionality. 


3—2 
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All  these  distinct  worlds  or  spheres  of  epicosmic  life 
may  be  diversified  in  infinitum,  for  aught  we  know — 

1°.  In  connection  with  suns  and  stars. 

2°.  In  connection  with  planets  and  asteroids. 

3°.  In  connection  with  moons  and  rings  of  planets  ('?). 

4°.  In  connection  with  comets  (1). 


All  forms  of  life  in  the  natural  world  of  our  planet 
are  within  reach  of  direct  observation  and  analysis  ; 
the  same  may  be  said  of  embryological  life  and  the 
conditions  of  incubation  or  gestation.  Some  experiences 
of  human  spirits  making  themselves  manifest  in  various 
ways,  give  us  a general  idea  of  an  ethereal  and  invisible 
sphere  of  life  after  the  separation  of  the  “ spiritual 
body  ” from  the  mortal  coil  on  earth  ; the  sacred  history 
of  prophecy  gives  us  trustworthy  ideas  of  a celestial 
sphere  of  immortal  life  for  angels  and  for  human  spirits, 
in  connection  with  our  planet ; and  probably  with  all 
the  systems  of  the  universe. 

Cathedrals  and  churches  are  not  less  splendid  evi- 
dence of  this  faith  of  mankind  in  the  existence  of  a 
spiritual  world,  than  the  palaces,  hotels  and  private 
dwellings  of  families  are  evidence  of  interest  in  the 

O 

comforts  of  life  in  this  natural  world.  Spiritually  blind 
sceptics  may  nevertheless  have  just  as  good  a reason 
for  their  unbelief  as  naturally  blind  men  or  women  for 
declaring  that  they  cannot  see. 

Spiritual  cecity  and  “ colour  blindness”  are  perhaps 
as  common  as  ordinary  blindness. 


X.  Organic  Sciences. 


!II.  Ontological  philosophies. 

U.  Cosmological  sciences, 
jy.  Methodological  sciences. 

O.  Abstract  biotechnical  methods. 


The  ontological  sciences  are  those  of 

1°.  Organic  philosophy. 

2°.  Evolutive  philosophy. 

3°.  Perfective  philosophy. 

4°.  Transcendental  philosophy. 


CONNECTIVE  PRINCIPLES. 
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These  four  orders  of  ontological  science  have  been  fully- 
explained  in  our  second  volume  (“  Ontology  ”)  as  well  as 
the  general  outline  of  applied  cosmological  and  me- 
thodological sciences.  The  abstract  science  of  biotech- 
nical  method  is  the  subject  of  the  present  volume. 

These  sciences  are  creations  of  the  faculties  of  mind, 
just  as  physiological  motions  and  secretions  are  out- 
births  of  the  organs  of  the  body.  We  need  not  here 
describe  the  connective  faculties  of  the  mind  which  have 
been  explained  in  the  third  volume  (“  Biology  ”),  but 
we  define  the  connective  principles  of  method,  as  factors 
of  thought  in  the  evolution  of  the  sciences. 

( H.  Reasoning  processes  and  postulates. 

W.  Connective  Principles  ' U.  Definitions,  axioms,  theorems. 

of  Method.  ) n . Operative  rules,  modes,  and  modulations. 

{ 0.  Theories,  systems,  inductions. 

These  are  important  factors  of  method,  and  require 
most  cai’eful  study.  The  reasoning  processes  may  be 
defined  thus — 

1°.  Hypotheses  and  postulates. 

2°.  Classifications. 

3°.  Ratiocinations. 

4°.  Verifications. 

Hypotheses. — Our  fundamental  hypothesis  of  organic 
science  and  philosophy  is  that  of  Protagoras  ; namely, 
that  “ Man  is  the  measure  of  all  things.”  We  need  not 
here  discuss  the  value  of  this  hypothesis,  since  all  our 
volumes  are  verifications  of  its  truth. 

Our  classifications  are  abundantly  exemplified  also 
in  all  our  published  volumes.  The  same  may  be  said 
of  ratiocinative  processes  and  our  methods  of  verification. 
Still  the  student  will  find  a different  sort  of  biological 
logistics  in  the  writings  of  modern  evolutionists  such  as 
Mr.  Darwin  and  his  disciples  (Hoeckel  and  Herbert 
Spencer).  Their  hypotheses  differ  from  ours,  as  well 
as  their  classifications,  ratiocinations,  methods  of  verifi- 
cation and  induction. 
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Substitutions  and  transpositions  are  often  very  useful 
in  algebraical  logistic,  but  they  are  very  treacherous  in 
philosophical  logistic.  Examples  of  this  hind  of 
sophism  are  given  in  our  third  volume,  pages  374  to 
378,  where  ideas  of  motion  are  first  separated  from 
ideas  of  matter  and  ideas  of  mind,  and  then  the  known 
rapidity  of  .motion  in  the  ethereal  vibrations  of  light 
are  contrasted  with  the  known  rapidity  of  electro- 
neural  conductibility  of  motion  in  the  nerves  ; showing 
that  the  transmission  of  thought-motion  in  the  mind 
from  the  physical  brain  to  the  peripheral  nerves,  is  less 
rapid  than  the  vibrations  of  ether  ; whence  it  follows, 
as  an  algebraical  quantitative  equation,  that  the 
rapidity  of  physical  motion  in  ethereal  space  is  very 
much  superior  to  that  of  physical  motion  in  the  nerves 
of  the  human  body,  set  in  motion  by  the  mind  ; and 
therefore  the  physical  cause  of  motion  in  ether  is 
superior  to  the  mental  cause  of  motion  in  the  human 
brain  and  nerves.  In  this  sophistical  equation,  relative 
degrees  of  physical  rapidity  of  motion  in  imponderable 
ether  and  in  ponderable  nerves,  are  substituted  for  re- 
lative degrees  of  rank  and  power  in  matter  and  in 
mind  ; or  in  ether  and  in  mind.  Homogeneous  factors 
of  physical  motion  are  substituted  in  lieu  of  hetero- 
geneous factors  of  mind  and  matter. 

This  so-called  “ Idealism,”  which  repudiates  both 
“ materialism  and  spiritualism,”  is  very  delusive. 
Biotechnical  students  must  beware  of  algebraical 
logistic  in  such  cases,  and  be  able  to  detect  sophisms 
in  equational  similitudes. 

The  same  author  contrasts  the  danger  of  “ misinter- 
pretation caused  by  analysis  of  phenomena  from  above 
downwards,  instead  of  synthesis  of  them  from  below 
upwards,”  which  is  his  own  favourite  method  (chap.  ix. 

^ 315,  “ Sociology  : ” Herbert  Spencer). 
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This  one-sided  view  of  synthetic  method  implies  that 
we  may  more  easily  acquire  an  accurate  idea  of  com- 
plex organic  unity  in  human  nature,  by  first  distin- 
guishing the  simple  elements  of  matter,  in  an  egg  or  a 
seed,  or  in  the  human  ovum,  and  proceed  from  these 
simplest  elements  of  hydrogen,  oxygen,  nitrogen,  car- 
bon, etc.,  to  their  modes  of  association  in  the  ovum, 
and  thence  upwards  to  the  construction  of  cells  and 
tissues,  organs  and  systems  in  the  body  and  the  mind. 
The  first  step  in  such  a synthesis  is  impossible  to  human 
ingenuity  at  present.  Simple  elements  are  surd  roots 
of  eggs  and  seeds. 

We  may  also  observe  that  simple  bricks  and  mortar  do 
not  reveal  the  type  of  an  edifice,  nor  the  plan  of  struc- 
tural adaptation  to  ends  of  use  and  conditions  of  stability. 

Definitions — The  natural  limits  and  distinction  of 
parts  in  any  complex  organic  unity  (individual  or 
collective),  require  names  and  general  definitions, 
sufficiently  accurate  to  serve  the  purposes  of  technical 
science.  Our  analysis  of  epicosmic  unity  is  an  example 
of  organic  analysis  and  definitions  ; thus  : 


H.  Connective  Section. 


O.  Organic  Section. 


U.  Inorganic  Section. 


( Z.  Epicosmic  forces  and  conditions. 

) Y.  Epicosmological  ingesta  and  infesta. 

) X.  Sociological  institutions  and  inventions 
( W.  Sociological  faculties  of  organized  society 
'VII.  Vertebrate  realm. 

7.  Articulate  realm. 

VI.  Molluscan  realm. 

6.  Radiate  realm. 

V.  Phanerogamic  realm. 

„ 5.  Cryptogamic  realm. 

' IV.  Elemental  realm. 

III.  Geospheric  realm. 

2.  Reliquial  realm, 
j II.  Oceanic  realm. 

1.  Pluvial  realm. 

^ I.  Atmospheric  realm. 


There  are  four  distinct  classes  in  each  of  these  realms 
subdivided  into  subordinate  sections , alliances , orders, 
families,  genera,  and  species,  as  natural  distinctions 
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and  analytical  definitions,  abundantly  explained  in 
Yol.  I.,  “ Epi cosmology.”  Definitions  of  analytical  dis- 
tinctions in  body,  soul,  mind,  and  spirit,  occur  in  our 
“Biology,”  Vol.  III.  ; and  sociological  definitions  and 
distinctions  may  be  seen  in  our  “ Sociology,”  Yol.  IY. 

This  is  one  order  of  classification  derived  from  the 
general  method  of  analyzing  phenomena  from  above 
downwards  (see  the  word  cmalyticon  at  the  end  of 
third  section  of  this  third  part). 

There  are  self-evident  truths  of  analytical  biometry  in 
biotechnics,  as  there  are  axioms  of  geometry  in  mathe- 
matics. 

Axiom  I.  All  kinds  of  physical  forces  are  inde- 
structible. 

Axiom  II.  Physical  and  mechanical  modes  of  motion 
correspond  to  invisible  physical  forces  of  adequate 
potentiality. 

Axiom  III.  All  kinds  of  vital  forces  are  inde- 
structible and  inconvertible. 

Axiom  IY.  Visible  and  measurable  modes  of  vital 
action,  correspond  to  invisible  energies  of  adequate 
degrees  of  potentiality. 

Axiom  Y.  Effects  are  proportional  to  causes  in  all 
known  phenomena. 

Axiom  YI.  Homologous  parts  of  structure  in  all  known 
types  of  organisms,  imply  unity  of  plan  in  nature. 

^ Axiom  VII.  All  types  of  organism  being  composed 
of  analogous  principles  and  homologous  hemialities, 
sections,  systems,  and  series  ol  organs  formed  on 
one  universal  plan  or  scheme,  imply  universal  analogy 
of  forces  and  forms  of  structure,  in  all  the  realms  ot 
nature  (verified  in  our  previous  volumes). 

Axiom  VIII.  There  are  definite  limits  to  cycles  of 
life-history  in  all  known  types  of  organism. 

Axiom  IX.  Omne  vivum  ex  ovo.  I his  is  true  of 


CONNECTIVE  PRINCIPLES. 


41 


parthenogenesis  as  well  as  ot  bisexual  modes  of  gener- 
ation. Metamorphic  and  developmental  evolution  are 
determined  by  genealogical  parentage,  whatever  may 
have  been  the  primitive  modes  of  origin  of  life  on 
earth  (for  which  we  postulate  potential  forms  and  forces 
of  genealogy). 

From  axioms  we  pass  to  theorems. 

Theorem  I.  The  structural  scheme  of  the  human 
body  is  a definite  type  of  the  general  plan  of  structure 
in  all  the  realms  of  nature. 

Theorem  II.  The  existence  of  distinct  organs  in  any 
type  of  organism  implies  definite  functions,  actual  or 
potential  (as  sexual  organs  in  new-born  infants). 

Theorem  III.  The  manifestation  of  different  func- 
tions in  a simple  type  of  organism  implies  the  existence 
of  organs  adequate  to  these  functions. 

As  effects  imply  causes,  and  motions  imply  forces,  so 
physiological  functions  imply  physiological  organs. 
Hence,  where  organs  are  visible  without  actual  func- 
tions, these  organs  imply  either  past  or  future  modes  of 
action,  as  functions  of  utility ; where  physiological 
modes  of  action  or  function  are  manifest,  these  func- 
tions imply  the  existence  of  corresponding  organs  or 
forces,  whether  such  organs  be  visibly  distinct  or  not. 
For  instance,  a simple  organic  cell  containing  semi- 
liquid substance  manifests  various  modes  of  motion  and 
of  physiological  function,  just  as  a more  complex  organ- 
ism manifests  relational  modes  of  motion  and  organic 
diversities  of  function.  Absorption,  digestion,  respir- 
ation, circulation,  nutrition,  and  proliferation  or  hssi- 
parity  are  observed  in  the  simplest  organic  cells, 
although  distinct  organs  for  each  of  these  physiological 
functions  are  not  even  microscopically  discernible. 

Theorem  IY.  The  constituent  parts  of  an  organic 
scale  of  systems,  different  from  each  other  in  any  type 
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of  organism,  constitute  an  associative  principle  of 
fractional  diversity  in  organic  unity.  Skin  differs  from 
muscle,  bone,  and  nerve ; the  vascular,  digestive,  and 
generative  systems  differ  from  each  other,  and  from  the 
cutaneous,  the  muscular,  the  osseous,  and  the  nervous 
systems.  These  facts  have  been  abundantly  exempli- 
fied. in  our  preceding  volumes. 

.Corollary. — The  number  of  parts  being  definite  iu 
organic  scales ; the  order  of  distribution  definite;  the 
modes  of  association  of  organs  in  groups,  systems, 
mechanisms,  and  hemialities  being  definite  in  different 
types  of  organism,  and  the  proportional  measure  of  bulk 
and  power  in  each  part  of  a given  type  of  organism 
being  also  definite,  show  that  the  constituent  parts 
of  a complex  organism  (though  diverse  in  form  and 
structure)  are  subject  to  laws  of  number,  order,  weight, 
and  measure ; we  place  weight  in  parallel  with  organic 
association,  since  gravitation  is  the  law  of  cosmic 
association  (by  laws  of  attraction  and  repulsion).  We 
place  measure  in  parallel  with  ratios  and  proportion, 
since  greater  and  leaner  ratios  between  forms  or  quan- 
tities of  the  same  kind  are  comparative  measures  of 
parts  in  organic  association. 

These  known  facts  of  constant  number,  order,  weight, 
and  measure,  in  abstract  scales,  are  subject  to  invari- 
able laws  in  the  complex  unity  of  concrete  organisms 
of  any  type  of  structure,  as  demonstrated  in  previous 
volumes. 

Theorem  V.  Organic  progressions  are  manifest  in 
the  natural  distinctions  of  parts  in  every  complex 
organism,  from  the  whole  organic  unity  down  to  the 
ultimate  atoms  of  its  substance  ; and  inversely  in  the 
synthetical  additions  of  ultimate  atoms  into  molecules ; 
these  into  germ  cells,  of  male  or  female  origin ; these 
again  into  prolific  cells  or  ova  ; cells  in  tissues  ; tissues 
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in  organs ; organs  in  groups ; groups  in  sub-series ; 
these  again  in  series  : series  in  systems  ; systems  in 
mechanisms  combined  in  hemialities  ; which  unite  to 
form  the  complex  organism  of  the  body  in  connexion 
with  the  soul.  This  theorem  is  demonstrated  in  the 
present  volume  (see  Progressions). 

Theorem  VI.  Organic  forms  are  co-ordinate  ivith 
vital  forces  ; vegetal  forms  are  co-ordinate  with  physical 
and  physiological  forces  only  ; zoophytal  forms  are  co- 
ordinate with  physical  and  zoophytal  vital  forces  ; animal 
forms  are  co-ordinate  with  instinctual,  emotional,  physio- 
logical, and  physical  forces  ; the  human  form  is  co-or- 
dinate with  physical,  physiological,  emotional, instinctual, 
and  rational  forces  and  faculties.  All  organic  forms, 
therefore,  are  co-ordinate  with  definite  kinds  and  degrees 
of  vital  energies  and  vocations,  in  co-operative  union 
with  physical  forces.  This  is  abundantly  evident  in  the 
known  facts  of  comparative  anatomy,  physiology,  and 
psychology,  demonstrated  in  our  previous  volumes. 

Corollary. — As  different  types  of  organism  are  co- 
ordinate with  different  kinds  and  degrees  of  vital  forces 
and  vocations,  in  connection  with  physical  force  and 
substance  (the  lower  kinds  and  degrees  of  endowment 
being  subordinate  to  the  higher  kinds  and  degrees  of 
life  and  oi'ganization  in  different  types),  there  are  laws 
of  hierarchal  order  in  the  realms  of  nature  on  our  globe; 
and  these  laws  are  laws  of  associative  and  co-operative 
subordination.  Altitudes  of  vital  endowment  on  bases  of 
physical  and  physiological  structure  furnish  the  means 
of  measuring-  differential  degrees  of  altitude  on  equal 
and  on  different  bases  of  form  and  build  ; and  equal 
degrees  of  altitude  on  equal  or  on  different  bases  of 
organic  structure  may  be  accurately  measured  by  depths 
of  vitality  and  complexity  of  organism.  These  are 
questions  of  equational  method  in  biotechnics. 
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PROBLEMS  OF  ANALYTICAL  BIOMETRY. 

What. are  the  chief  problems  of  organic  science  and 
philosophy  ? The  origin  and  destiny  of  mankind  on 
earth  ; the  aspirations  of  man  ; his  place  in  Nature  ; 
the  laws  of  order  in  human  society  and  in  universal 
nature.  To  aid  us  in  the  investigation  of  these  problems, 
we  have,  within  reach  of  observation  and  analysis,  man 
himself  and  the  realms  of  nature  on  this  globe,  the 
phenomena  of  the  sidereal  heavens,  and  the  history  of 
humanity  in  past  ages  of  the  world.  To  solve  some  of 
these  problems  we  have  distinct  methods  of  investiga- 
tion ; but  we  also  want  to  know  what  becomes  of  man’s 
soul  after  death,  and  whence  it  comes  into  this  natural 
world  ? The  visible  phenomena  of  nature  give  us  little 
or  no  positive  data  in  this  case,  and  hence  the  problem 
assumes  the  form  of  a sort  of  porism. 

Problems  of  all  kinds  present  themselves  to  the 
human  mind,  whether  we  can  solve  them  or  not ; and 
therefore  instruments  of  method  are  required  for  general 
investigation,  to  satisfy  to  some  extent  insatiable  curi- 
osity, to  know  and  understand  the  laws  of  nature  and 
the  duties  of  mankind  on  earth. 

Problem. — To  find  the  laws  and  forms  and  uses  of 
organic  association  and  co-operation  in  the  realms  of 
nature,  and  especially  in  human  society. 

To  solve  this  problem  we  may  note  first  the  co-ordina- 
tion and  association  of  vital  energies  and  vocations, 
faculties  and  functions,  in  individual  human  nature  and 
in  collective  humanity  ; secondly,  the  complex  unity  of 
the  collective  realm  of  vertebrata,  and  of  each  of  the 
inferior  organic  realms  ; thirdly,  the  complex  organic 
unity  and  functions  of  all  the  epicosmic  realms  of  nature 
on  our  globe. 
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These  data  have  been  analyzed  in  our  previous 
volumes. 

History  shows  us  what  mankind  has  already  created 
on  earth,  and  organic  science  is  able  to  foresee  in  some 
degree  what  is  to  be  done  in  future  ages  of  metamorpbic 
social  evolution  portrayed  in  our  volume  of “ Sociology. 
The  principles  of  life  in  mankind,  and  the  conditions  of 
life  on  earth,  are  in  some  measure  known  at  present, 
and  such  knowledge  will  increase  as  civilization  im- 
proves in  all  the  nations  of  the  earth. 

What  the  conditions  of  life  may  be  in  the  spiritual 
world,  contemporaneously  with  life  in  this  world,  we 
cannot  clearly  discern.  Many  different  views  are  held 
on  this  question,  by  men  of  science  as  well  as  by  dif- 
ferent sects  of  theologians. 

We  have  abundance  of  data  with  regard  to  the  con- 
ditions of  life  and  evolution  in  this  world,  but  very  little 
with  regard  to  the  conditions  of  life  in  a higher  sphere. 
This  problem  is  a sort  of  porism  with  assumed  data  in 
the  absence  of  real  data. 

Porism. — What  relation  does  life  in  the  invisible 
spheres  bear  to  life  in  the  visible  world  ? By  means  of 
a parallel  between  the  known  data  of  distinct  epochs  of 
life  in  this  world,  and  the  assumed  or  unknown  data  of 
distinct  epochs  of  life  in  the  spiritual  world,  we  trans- 
form the  question  into  a jporism  or  indeterminate  problem, 
and  postulate  the  probable  truth  of  this  parallel  as  a 
rational  mode  of  stating  the  question  to  be  analyzed. 

Some  of  the  assumed  data  are  not  utterly  unknown, 
since  the  resurrection  of  the  “ spiritual  body  ” in  sub- 
stantial form  after  the  death  of  the  natural  body  is  a 
fact  attested  by  tradition  and  by  the  actual  experience 
of  living  persons,  who  give  their  testimony  in  scientific 
papers  and  periodicals.  The  immediate  origin  of  this 
ethereal  form  of  the  resurrected  spirit  of  a man  is  the 
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natural  body  from  which  it  is  risen.  This  is  ascertained 
beyond  a doubt. 

But  what  in  spiritual  life  is  the  analogue  of  an  em- 
bryonic unit , derived  from  a fertilized  ovum  ? What  is 
the  analogue  of  the  fully  -formed  infant  and  adult  life  of 
a man,  from  birth  to  death  ? What  is  the  analogue  of 
the  mortal  body  of  a man,  whose  spirit  rises  into  a 
higher  sphere  in  more  subtle  conditions  of  existence  ? 

We  may  have  no  ready-made  answers  to  these  ques- 
tions, but  we  shall  see  in  Part  IV.  (“  Philosophic 
Method  ”)  what  rules  of  method  enable  us  to  deal  ration- 
ally with  porisms  where  the  data  are  assumed,  as  well 
as  with  problems  where  the  data  are  well  known. 

Rules  of  method. — Pules  of  method  in  mathematics 
are  quite  distinct  from  doctrines  of  limits  and  propor- 
tions ; and  the  same  may  be  said  of  biotechnics.  There 
are  various  rules  of  exposition  and  analysis  in  different 
modes  of  investigation  and  of  demonstration.  As  a 
general  rule  in  all  modes  of  investigation,  we  should 
first  descend  analytically  from  generals  to  particulars, 
and  then  ascend  synthetically  from  particulars  to 
generals  : we  should  also  proceed  in  all  cases  from 
externals  to  internals  ; from  physiological  biology  to 
psychological  ; and  then  from  individual  anatomy, 
physiology,  embryology,  and  genealogy,  to  comparative 
anatomy,  physiology,  embryology  and  genealogy. 

To  find  a universal  method  of  biotechnical  analysis, 
we  first  analyzed  the  human  body  and  its  connectives  ; 
and  afterwards,  the  soul,  the  spirit,  and  the  mind.  This 
gave  us  a perfect  standard  of  comparison  for  all  inferior 
types  of  animal,  zoophytal,  and  vegetable  organism  ; 
and  these  organic  realms,  inseparably  connected  with 
the  inorganic  spheres,  led  to  a parallel  of  all  these  parts 
of  our  epicosmic  world. 

When  once  the  same  abstract  laws  of  order,  number, 
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weight  and  measure  were  seen  to  exist  as  invariable 
laws  of  diversity  in  unity,  in  all  complex  organisms  (in- 
dividual, realmic,  and  epicosmic),  it  was  easy  to  compare 
these  laws  of  epicosmic  nature  with  those  of  cosmic 
nature,  such  as  individual  globes  and  sidereal  systems 
of  a higher  order  of  creation  than  individuals,  species, 
genera,  families,  orders,  classes,  and  realms  on  our  planet. 

The  laws  of  transitory  phenomenal  diversity  in  rela- 
tive unity,  naturally  lead  to  the  investigation  of  the 
invariable  laws  of  ontological  diversity  in  eternal  or 
absolute  unity.  And  thus  the  study  of  epicosmology  in 
the  first  volume  led  to  the  study  of  ontology  in  the 
second  volume.  The  best  rules  of  biotechnical  method, 
then,  are  to  proceed  analytically  from  externals  to  in- 
ternals and  from  generals  to  particulars  first ; and  then 
synthetically  from  particulars  to  generals,  as  a means 
of  testing  the  results  of  analysis.  Special  rules  of 
investigation  and  demonstration  are  • numerous  and 
various  in  all  the  sciences,  practically  useful  in  all  cases, 
but  too  technical  in  each  specialty  to  occupy  us  in  this 
general  outline  of  method. 

"Buies  of  methodical  operation  are  adapted  to  the 
nature  of  the  given  data  of  a problem,  within  given 
limits  of  definition. 

“ The  thing  is  said  to  be  given,  which  is  either 
actually  exhibited  or  can  be  found  out ; that  is,  which  is 
either  known  by  hypothesis,  or  that  can  be  demon- 
strated to  be  known.  The  propositions  in  the  book  of 
Euclid’s  Data,  show  what  things  can  be  found  out  or 
known,  from  those  that  by  hypothesis  are  already 
known  ; so  that  in  the  analysis  or  investigation  of  a 
problem,  from  the  things  that  are  laid  down  to  be 
known  or  given,  by  the  help  of  these  propositions  other 
things  are  demonstrated  to  be  given,”  etc.  (Dr.  Robert 
Simpson’s  Preface  to  Data  of  Euclid). 
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How  can  we  make  use  of  the  characteristics  of  a 
given  organism,  already  known,  to  find  out  like  cha- 
racteristics in  a complex  body  not  yet  known  ? How 
can  we  compare  known  things  with  unknown  ? What 
are  the  data  of  such  a method  of  analytical  biometry  ? 

1°.  Type. — In  any  known  exemplar  of  complex 
organic  unity,  such  as  that  of  an  animal  or  a man,  we 
have  a type  of  form  and  structure  either  like  or  unlike 
other  known  types  of  organic  form. 

II0.  Sex.— An  individual  type  of  animal  of  any 
known  species,  is  either  male  or  female,  bisexual  or 
neutral. 

111°.  Anima. — An  individual  complex  organism  of 
either  sex,  has  a soul  aud  a body,  more  or  less  developed 
in  degrees  of  complexity,  as  an  organic  unit.  A plant 
has  a physiological  soul,  or  vegetable  principle  of  life 
and  growth  in  its  physical  body  ; a zoophyte  has  a 
higher  animating  principle  or  soul ; a horse  has  a higher 
instinct  or  intellectual  principle  of  life ; and  a man  has 
a rational  principle  of  life,  still  higher  than  mere  intel- 
lect or  instinct.  In  all  living  organisms,  then,  we  find 
an  anima,  or  principle  of  life.  Even  simple  elements  of 
matter  have  inherent  principles  of  physical  force  and 
chemical  affinity. 

IV0.  Body. — The  human  body  is  a complex  organ- 
ism composed  of  two  bilateral  halves,  or  right  and  left 
sides,  homologous  to  one  another ; those  organs  which 
seem  in  outward  appearance  to  be  single,  as  the  nose 
and  mouth,  are  known  to  be  really  double  and  com- 
posed of  bilateral  halves. 

Ilemialities.  — There  are,  then,  two  bilateral  halves 
in  complex  organisms;  and  besides  these,  we  may  notice 
bipolar  hemialities  of  upper  and  lower  halves,  back  and 
front  distinctions  of  the  body,  not  to  mention  sexual 
distinctions  which  show  that  a male  or  a female  body  is 
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only  one  half  of  a procreative  complex  unity  ; the  two 
being  united  in  some  plants,  and  also  in  some  of  the 
lower  types  of  animals,  such  as  snails,  etc. 

Sectional  Mechanisms. — In  each  bilateral  hemiality 
we  note  three  distinctions  of  mechanism,  defined  as 
relational,  organic,  and  connective  (symbols  Id,  0,  U). 
These  have  been  already  explained  in  the  volume  of 
“ Biology,”  and  need  only  be  named  here. 

Systems. — In  each  mechanism  there  are  systems  and 
co-operative  groups  of  organs  and  tissues  ; six  orders  of 
systems  and  sub-systems  in  the  relational  mechanism  ; 
six  in  the  organic  mechanism  ; four  in  the  connective 
mechanism  (see  “ Biology  ”). 

Co-operative  apparatus. — In  each  system  and  sub- 
system there  are  four  compound  groups  of  organs  ; 
three  regular  series  of  groups  and  one  articular  series. 
In  the  osseous  system,  there  is  a vertebral  series  of 
bones  ; a costafacial  series  ; a limb  series;  and  a general 
series  of  articulations  for  the  whole  skeleton  (see 
“ Biology”). 

These  few  definitions  of  the  data  of  organic  factors 
and  methods  are  sufficient  for  our  present  purpose,  and 
from  these  we  may  postulate  and  finally  verify  similar 
distinctions  in  all  complex  organisms. 

We  shall  therefore  be  able  to  form  synoptic  tables  of 
the  co-existent  structural  parts  of  an  organism  of  any 
type,  and  also  of  the  successive  phases  of  formation  and 
development  in  any  type  of  organism.  These  tables 
will  give  us  standard  measures  of  organic  diversity  in 
unity,  and  of  organic  evolution,  within  given  limits,  'of 
form  and  structure,  time  and  space. 

Inductions  and  deductions  are  modes  of  drawing  con- 
clusions from  both  analytical  and  synthetical  modes  of 
operation.  Co-ordination  and  subordination  are  general 
modes  of  methodical  verification. 
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Modulations  of  method  in  passing  from  the  syntheti- 
cal to  the  analytical  mode  of  investigation  ; or  from  one 
general  aspect  of  a question  to  another  ; or  in  explain- 
ing different  orders  of  arrangement  in  any  given  scale 
or  series  of  factors  in  a given  complex  unity,  are  also 
important  processes  of  method  in  all  branches  of 
science. 

General  “ theories  and  systems  ” differ  from  technical 
theories  and  doctrines  of  limits,  parallels,  etc.  The 
philosophical  system  of  palaeontological  evolution  and 
the  “ origin  of  species,”  put  forth  by  Mr.  Darwin  and 
his  disciples,  differs  widely  from  our  principles  of  organic, 
evolutive,  perfective,  and  transcendental  philosophy. 
The  inductions  of  their  method  of  investigation  within 
the  limits  of  physiological  phenomena,  differ  from  induc- 
tions within  the  more  comprehensive  range  of  vital 
phenomena,  in  the  four  aspects  of  comparative  anatomy, 
physiology,  embryology,  and  genealogy ; in  their  in- 
dividual and  collective  diversity  ; and  in  their  succes- 
sive phases  of  metamorphic  and  developmental  evolution, 
in  four  distinct  worlds  of  existence  (natural,  spiritual, 
incarnative,  and  resurrectional). 

This  is  all  we  need  say  on  the  connective  principles 
of  method,  in  the  first  or  universal  section  of  the  bio- 
technical  organon.  We  may  now  pass  on  to  the  more 
special  sections  of  “ biotechnical  methods  and  theories.” 


II.0  ORGANIC  METHODS  AND  THEORIES. 

From  connective  principles  of  method,  we  pass  to  an 
investigation  of  organic  methods  and  theories.  And 
first,  to  methods  of  systematic  biometry  in  parallel 
with  those  of  analytical  geometry. 
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H.  Systematic  biolocjy. 

U.  Comparative  embryology  and  palaeontology. 

O.  Comparative  anatomy. 
jQ_.  Comparative  physiology. 

The  details  of  comparative  anatomy,  physiology, 
embryology,  and  palaeontology  are  numerous  and  infi- 
nitely various.  They  form  a most  important  depart- 
ment of  biological  science,  but  their  infinite  variety 
overloads  the  memory  and  bewilders  the  mind  of  the 
student. 

Analytical  biometry,  on  the  contrary,  is  a general- 
izing instrument  of  method,  to  enable  the  mind  to 
grasp  universal  laws  of  order  in  the  realms  of  nature 
which  are  to  be  interpreted  by  man. 

The  plan  of  nature  is  the  object  of  systematic 
biology  ; the  facts  of  nature  are  the  objects  of  compara- 
tive anatomy  and  physiology.  The  facts  are  multiple 
and  various  beyond  the  powers  of  description  ; the 
plan  is  simple  in  principle  and  accessible  to  the  common 
understanding  ; the  same  in  abstract  theory  for  all 
types  and  degrees  of  complex  organic  unity  and  integ- 
rality ; thus,  one  general  law  of  comparative  diversity 
in  unity  : 

1.  In  individual  organisms. 

2.  In  collective  social  organisms. 

3.  In  realmic  complex  unity. 

4.  In  epicosmic  complex  unity. 

The  structural  scale  of  systems  a nd  series  in  the  human 
body  is  a section  type  of  the  fundamental  plan  of  organic 
unity  in  all  the  realms  of  nature ; the  evolutive  cycle  of 
life-bistory  in  the  human  body  is  a type  of  evolutive 
life-history  in  all  phenomenal  realms. 

However  infinitely  multiplied  and  various  may  be 
the  details  of  structure  in  any  complex  individual 
organism,  or  in  the  most  complex  unity  of  an  epicosmic 
world,  or  in  a cosmic  universe,  the  schema  of  architec- 
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tonic  correlations  is  one  and  the  same  in  principle  for 
all  degrees  of  complex  organic  unity  and  integrality. 

The  explanation  of  this  universal  plan  (the  latens 
schematismus  corporum  and  the  latens  processus  ad 
formam  ”)  is  the  object  of  systematic  biology,  in  con- 
trast with  the  innumerable  details  of  comparative 
anatomy,  physiology,  and  embryology. 

Having  explained  the  scheme  of  organic  unity  in  the 
human  body  and  the  human  soul  in  Yol.  III.  ; the 
same  plan  of  sociological  unity  in  Yol.  IY.  ; verified 
still  more  fully  in  Yol.  I.,  on  “ Epicosmology  ” ; and 
carried  beyond  the  limits  of  epicosmic  verification  on 
our  planet,  into  the  regions  of  pancosmic  unity  and 
ontological  integrality,  in  our  second  volume  ; we  need 
only  refer  the  reader  to  these  volumes  for  positive 
verifications  of  the  principles  of  analytical  biometry  as 
an  instrument  enabling  the  mind  of  man  to  analyze  the 
facts  of  nature  and  understand  the  schema  of  an 
Omniscient  Architect  realized  in  all  the  known  realms 
of  the  phenomenal  universe. 

Mathematical  methods  enable  the  mind  to  discover 
the  laws  of  physical  force  and  modes  of  motion  in 
simple  bodies  and  in  solar  systems ; biotechnical 
methods  unveil  the  mysteries  of  living  forms  and 
forces  with  organic  modes  of  motion  in  the  simplest 
vegetable  cells  and  in  the  most  diversified  organic 
realms. 

Definite  forms  and  forces  in  organic  types  of  life  and 
organization  require  analytical  methods  of  measure- 
ment in  biotechnics,  just  as  the  forms  and  forces  of 
inorganic  bodies  require  physical  and  geometrical  modes 
of  measurement  in  mathematics.  Purely  geometrical 
forms  are  more  or  less  artificial,  but  the  dimensions  and 
specific  weights  of  inorganic  bodies  are  perfectly  natural 
distinctions.  All  solid  bodies  have  three  dimensions, 
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linear,  surfacial,  cubic ; and  the  physical  forces  of 
weight  or  gravitation  are  always  present  in  such 
bodies,  whatever  be  their  respective  characteristics  with 
regard  to  thermological,  electrological,  and  photological 
modes  of  action. 

Organic  forms  are  naturally  of  three  dimensions,  in 
connection  with  the  physical  forces  of  heat  and  mag- 
netism, gravitation,  etc.,  but  organic  forces  are  not 
always  of  one  kind  alone.  Vegetable  forms  of  organism 
have  only  one  kind  of  vital  force  in  connection  with 
physical  force,  namely,  that  of  physiological  vitality. 
Zoophytal  forms  of  organism  have  an  additional  kind 
of  vitality,  as  a rudimental  kind  of  animality.  Some 
species  of  insects  have  much  higher  developments  of 
instinctual  life  ; while  the  higher  animals  are  endowed 
with  more  powerful  degrees  of  instinctual  and  emo- 
tional vitality ; and  man  is  endowed  with  still  higher 
faculties  of  artistic  instincts,  besides  the  nobler  facul- 
ties of  human  reason  and  religious  understanding. 

Physiological  and  industrial ; instinctual  and  artistic  ; 
emotional  and  sociological ; rational  and  scientific.  All 
these  kinds  and  degrees  of  organic  susceptibilities  and 
modes  of  motion  have  been  analyzed  and  measured  in 
our  volumes  of  “Biology”  and  “Sociology”  ; and  the  two 
chief  instruments  of  organic  method,  namely,  organic 
scales  and  evolutional  senes,  have  been  so  fully  ex- 
plained and  applied  in  those  volumes,  that  we  need 
only  refer  to  them  as  samples  of  a methodical  analysis 
of  all  known  kinds  of  organic  Forms  and  Forces  in 
mankind  and  in  universal  nature. 

dhe  primary  distinctions  of  organic  types  in  epicos- 
mic  realms  are  vegetal,  zoophytal,  animal  and  human, 
although  a more  general  analysis  of  epicosmic  uni- 
versality gives  us  six  organic  and  six  inorganic  realms 
in  connection  with  a social  realm  of  epicosmic  unity. 
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Analytical  biometry  is  not  a substitute  for  compara- 
tive anatomy  and  physiology,  but  a typical  summary 
of  the  laws  and  principles  of  an  architectonic  schema, 
found  in  all  known  realms  of  complex  organic  unity 
and  integrality.  This  schema  is  described  in  two  short 
sentences,  namely  : 

1°.  Organic  scales  of  structural  numbers  in  complex  organisms. 

2°.  Evolutional  cycles  of  life-history  in  phenomenal  worlds. 

These  theorems  are  the  keys  of  biometrical  analysis, 
analogous  to  equational  theorems  in  analytical  geo- 
metry ; and  as  they  have  been  abundantly  applied  in 
our  preceding  volumes,  we  need  not  dwell  upon  them 
here.  It  is  nevertheless  necessary  for  students  to  be- 
come practically  familiar  with  the  facts  of  comparative 
anatomy  and  physiology  before  they  study  the  methods 
of  pure  biometry,  as  mathematicians  become  familiar 
with  the  “ Books  of  Euclid  ” before  they  study  algebra, 
as  applied  to  the  equations  of  analytical  geometry. 
Trigonometry  and  geometry,  however,  are  not  the  only 
branches  of  mathematics ; nor  is  Biometry  the  only 
important  branch  of  Biotechnics. 

f H.  Theory  of  sociological  economy. 

Vital  J IT.  Colonizing  distributions. 

Statistics.  ] O.  Proereational  roots  and  powers. 

( £p  Necrological  factors. 

Natural  death  and  accidental  shortenings  of  the  lease 
of  life,  in  individuals  and  species,  are  common  necro- 
logical factors  ; war,  famine,  pestilence,  ignorance,  vio- 
lence, and  intemperance,  disease  and  premature  decay, 
shorten  the  lives  of  individuals,  and  accelerate  the 
periodic  evolutions  of  successive  generations. 

Prolific  unions  of  the  sexes  increase  the  numbers  of 
individuals  in  any  species  as  fast  as  natural  and  acci- 
dental causes  diminish  population  ; faster  or  more  slowly 
where  the  balance  is  unequal. 
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Where  numbers  increase  faster  than  the  means  ot 
subsistence  for  any  given  species  in  a given  region, 
room  is  found  in  less  crowded  neighbourhoods,  near  or 
far  away,  by  means  of  colonizing,  distribution,  or  migra- 
tion. 

These  three  general  factors  of  increase,  decrease,  and 
distribution,  are  subject  to  numerous  vicissitudes  of 
acceleration  and  retardation  in  different  regions  and 
successive  seasons.  Fluctuating  statistics  of  vital  phe- 
nomena are  important  factors  of  this  branch  of  method, 
and  the  theory  of  social  economy  is  closely  connected 
with  vital  statistics.  Political  economy  may  be  sub- 
divided thus,  in  general  terms  : 

1.  Theory  of  population  and  subsistence. 

2.  General  and  special  tables  of  statistics  of  all  kinds. 

3.  Akariations  of  extremes  and  averages  in  statistics. 

4.  Theories  of  guarantees  against  risks  and  dangers  of  all  kinds. 

Theories  of  population  and  subsistence,  rent  and  in- 
terest, production,  distribution,  and  consumption,  high 
farming  and  breeding,  free  trade  and  protection,  are 
numerous  and  various  in  the  civilized  nations  of  Europe 
and  America.  We  need  not  dwell  on  the  conflicts  of 
ideas  put  forth  by  different  authors,  nor  on  the  general 
imperfections  of  this  branch  of  science  in  the  present 
century.  Political  economists  deal  with  “ practical  in- 
terests,” narrowly  defined  and  but  partially  explained. 
Vital  statistics  on  a universal  scale  are  “ utopian  ideas,” 
although  future  generations  will  no  doubt  think  other- 
wise. Our  business,  however,  is  with  the  method  of 
vital  statistics  applied  to  all  the  realms  of  nature,  and 
not  merely  to  a few  of  the  phenomena  of  practical  in- 
dustry and  commerce,  population  and  subsistence. 

Roots  and  Powers. — The  sexes  are  roots  of  increase, 
different  in  male  and  female  organisms ; not  to  mention 
bisexual  and  asexual  or  neutral  individuals  in  both 
animals  and  plants. 
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The  'prolifer al  powers  of  species  are  as  various  as  the 
species  themselves.  Modes  of  incubation  or  gestation 
are  hardly  less  various  than  oviparous  and  viviperous 
species  in  the  different  classes  of  the  vertebrate  realm  ; 
not  to  mention  reproductive  modes  of  action  in  the 
lower  types  of  animal  and  vegetable  organisms. 

The  lease  of  life  is  limited  in  individuals  ; in  some 
cases  very  short,  in  others  relatively  long.  The  social 
and  connubial  habits  of  life  are  also  various  in  different 
species.  Some  animals  are  monogamous  (as  the  fox), 
while  others  are  polygamous  (as  the  seal) ; others  again 
are  promiscuous  in  their  sexual  intercourse  (as  the  dog)  ; 
and  other  modes  of  sexual  and  social  intercourse  are 
known  to  exist  amongst  the  lower  forms  of  animal  life. 
Some  species  of  insects,  such  as  that  of  the  aphis 
(“  plant  louse  ”)  are  both  prolific  and  parthenogenetic, 
without  sexual  intercourse,  during  several  successive 
generations,  though  not  permanently  so,  since  sexual 
unions  become  indispensable  to  perpetuate  the  species, 
after  a series  of  ten  or  more  parthenogenetic  genera- 
tions. 

Different  modes  of  incubation  and  gestation  are  as 
definitely  marked  as  different  modes  of  sexual  and  social 
intercourse.  The  incubation  of  eggs  by  solar  heat  alone 
differs  from  incubation  by  the  natural  heat  of  the  body  ; 
the  gestation  of  marsupial  embryos  differs  from  the 
foetal  gestation  of  placental  mammalia.  Social  bees 
have  definite  modes  of  seeding  and  breeding,  which 
differ  from  those  of  solitary  bees  ; and  each  species  of 
insect  has  some  peculiarities  in  modes  of  breeding  and 
perpetuating  the  species. 

Modes  of  sustaining,  preserving,  and  dispersing  off- 
spring differ  also  in  numerous  species  of  both  animals 
and  plants.  Mammalian  animals  preserve  the  life  of 
young  after  parturition  by  means  of  lactation  first,  and 
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afterwards  by  supplying  ordinary  food  ; birds  have  to 
feed  their  young  as  soon  as  they  are  hatched,  until  the 
new  brood  is  able  to  provide  for  itself. 

Many  insects  deposit  their  ova  instinctively,  but 
more  or  less  unconsciously  of  the  future,  in  places 
where  the  influence  of  the  external  warmth  will  hatch 
them  in  due  time,  and  where  the  larva,  -when  hatched, 
will  find  a suitable  provision  of  food  for  its  earliest 
needs  of  life  and  growth.  This  is  an  exhibition  of 
automatic  instinct  which  implies  providential  fore- 
knowledge in  the  Author  of  Creation. 

This  branch  of  biotechnical  method  may  be  generalized 
as  follows  : 

H.  Habits  of  sexual  and  of  social  intercourse. 

U.  Modes  of  incubation  and  gestation. 

0.  Sexes  and  ages  of  organisms. 

fl-  Modes  of  provision,  education,  and  dispersion. 

The  natural  history  of  each  species  of  animal  or  plant 
should  give  an  accurate  description  of  these  genetic 
factors  of  life  and  organization,  and  establish  carefully 
formed  tables  of  statistics  to  show  the  extent  of  diver- 
sity in  universal  unity,  as  far  as  these  physiological 
characteristics  are  concerned. 

Prolific  powers  of  increase  in  the  sexes  are  limited 
by  several  distinct  factors,  such  as,  1°.  The  prolific 
phase  of  adult  life  from  the  age  of  full  puberty  to  that 
of  sterility ; 2°.  Numerical  powers  of  ovulation  in 
parturient  seasons,  during  the  prolific  phase  of  life  ; 
3°.  The  favourable  and  unfavourable  conditions  of  pro- 
literal  increase ; such  as  peace  and  plenty,  health  and 
sociability,  and  celibate  or  solitary  life. 

A thorough  knowledge  of  the  natural  history  of 
every  species  of  animal  and  plant  on  our  globe  would 
enable  us  to  calculate  the  relative  values  of  these  repro- 
ductive factors,  but  no  such  knowledge  with  regard  to 
any  of  the  organic  realms  has  been  yet  acquired.  It  is 
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known,  however,  that  fishes  are  more  prolific  as  a rule 
than  reptiles,  and  these  again  more  prolific  than  birds, 
which  are  more  on  a par  with  mammals  in  ratios  of  pro- 
lific powers  of  increase.  Some  species  of  small  birds 
hatch  many  eggs  at  once,  while  others  hatch  hut  one 
or  two  ; some  species  of  small  mammals  (such  as  rats 
and  mice  and  rabbits,  for  instance),  bring  forth  eight  or 
ten  young  in  a litter,  several  times  a year,  during  some 
half  dozen  years  or  so  of  their  prolific  phase  of  life,  while 
larger  species  of  mamalia  are  less  prolific.  The  horse 
and  the  elephant  have  seldom  more  than  one  foal  in 
several  years.  If  we  take  the  rabbit  species  as  a speci- 
men, w'e  may  give  an  approximate  estimate  of  their 
prolific  powers  of  increase  thus — 

1°.  Years  of  prolific  life  = 6 years?  or  4 ? 

2°.  Parturient  epochs  = 6 in  each  year  ? 

3°.  Litters  each  time  = 6 in  each  litter. 

Thus  6 x 6 = 36  young  ones  each  year,  during 
half-a-dozen  years  of  prolific  life,  give  us  the  repro- 
ductive increase  of  two  rabbits  in  a life-time  as  some- 
where near  two  hundred,  not  to  mention  the  young 
ones  of  each  litter,  which  begin  to  breed  before  they 
are  one  year  old. 

Many  causes  of  destruction,  however,  interfere  with 
these  natural  powers  of  reproduction  in  all  species  of 
both  animals  and  plants.  We  need  hardly  mention  the 
immense  proportion  of  grains  of  wheat  used  for  food, 
in  comparison  with  the  small  quantities  required  for 
seed  ; the  eggs  of  numerous  species  of  fishes  are  con- 
sumed as  food  for  other  species,  in  vast  proportions 
compared  with  those  which  are  hatched  to  perpetuate 
the  race.  The  balance  of  power  between  natural  pro- 
lific increase  and  variable  causes  of  decrease  in  all 
species  of  animals  and  plants,  is  a problem  of  organic 
science  and  vital  statistics  hardly  yet  thought  of  on  a 
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universal  scale.  Little  is  yet  known  of  the  real  life- 
history  of  any  uncultivated  species  of  plant,  or  of  any 
wild  species  of  animal. 

It  is  known  that  the  powers  of  ovulation  and  the 
periods  of  gestation  differ  in  all  species,  as  well  as  the 
natural  lease  of  life,  but  nothing  very  definite  has 
been  ascertained  in  these  respects  with  regard  to 
numerous  species  in  the  animal  and  vegetable  king- 
doms. It  is  said  that  the  elephant  lives  a hundred  and 
fifty  or  two  hundred  years,  and  that  its  period  of 
gestation  is  about  twenty  months.  The  camel  is  said 
to  live  forty  or  fifty  years,  and  that  its  period  of  gestation 
is  about  twelve  months.  The  natural  lease  of  life  of  the 
buffalo  is  not  exactly  known,  but  its  period  of  gestation 
is  said  to  be  nearly  twelve  months ; while  that  of  other 
bovine  species  is  only  nine  months ; that  of  the  deer, 
eight  months ; the  roebuck,  between  five  and  six  months. 
These  few  partly  known  facts  show  how  very  little  has 
been  ascertained  in  this  branch  of  natural  science.  It 
is  only  in  this  century  that  experimental  and  statistical 
methods  of  investigation  have  been  extensively  ajiplied 
in  various  directions,  and  we  may  have  to  wait  for 
centuries  before  these  sciences  are  much  advanced  as  a 
means  of  universal  education  and  development. 

Have  we  in  vital  statistics  anything  like  commensu- 
lable  and  incommensurable  factors  ? organic  integers  and 
fractions  ? rational  organic  roots  and  irrational  surds  ? 
odd  and  even  factors  of  organic  sums  and  differences  ? 

1 . We  may  note  that  the  numbers  of  species  in  the 
animal  and  vegetable  kingdoms  are  commensurable, 
while  the  numbers  of  individuals  in  each  sjiecies  are 
comparatively  incommensurable.  Vital  and  physical 
forces  combined  in  animals  are  really  as  incommen- 
surable as  diameter  and  circumference  in  geometry. 

The  physical  force  of  an  elephant  is  much  greater  than 
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that  of  an  equally  sagacious  animal,  the  dog.  The  body  of 
a man  is  much  less  powerful  than  that  of  a horse,  while 
the  equine  intellect  is  very  inferior  to  that  of  man. 

The  phenomena  of  physical  forces  and  modes  of 
motion  in  the  inorganic  realms  of  nature,  are  incom- 
mensurable with  vital  forces  and  modes  of  motion  in 
the  organic  realms.  Though  vital  and  physical  forces 
are  inconvertible,  their  intimate  correlations  in  epicosmic 
realms  are  easily  discerned  and  understood  in  this 
natural  plane  of  existence,  whatever  they  may  he  in  the 
ethereal  spheres  of  immortality  and  potentiality. 

There  are  nevertheless  biotechnical  methods  of 
approximation  between  vital  and  physical  forces  and 
modes  of  motion,  as  there  are  mathematical  methods  of 
approximation  between  curvilinear  and  rectilinear  lines 
and  limits. 

2°.  The  sexes  and  ages  of  individuals  are  proximately 
even  numbers  in  the  human  species,  and  probably  in 
many  others,  while  notably  unequal  in  numerous  species 
of  animals  and  plants  ; but  no  vital  statistics  of  this 
order  of  natural  phenomena  have  been  established  in  any 
of  the  hundreds  of  thousands  of  vegetal  species  ; nor  for 
the  multitudes  of  different  species  in  the  animal  kingdom. 

3°.  There  are  reproductive  integers  and  fractions  in 
the  organic  realms  of  nature.  Husband  and  wife  in 
prolific  unions  are  procreative  integers,  while  male  and 
female  celibats  are  merely  individual  fractions  of  pro- 
creative  units.  Male  and  female  germs  are  only  frac- 
tions of  procreative  elements,  until  united  in  fecund 
eggs  and  seeds. 

4°.  There  are  then  rational  roots  of  organic  repro- 
duction in  prolific  unions  of  the  sexes,  and  irrational 
roots  of  procreation  in  celibats  of  either  sex,  as  well 
as  in  male  and  female  germs  of  reproduction. 

We  may  also  observe  that  the  proximate  elements  oc 
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organic  cells  are  surd  roots  of  procreative  reproduction, 
while  the  simple  elements  of  carbon,  nitrogen,  oxygen, 
hydrogen,  phosphorus,  etc.,  which  enter  into  the  com- 
position of  male  or  female  germs,  are  still  more  abso- 
lutely surd  roots  of  organic  evolution. 

The  proximate  elements  of  protoplasm  are  utterly 
surd  roots  of  generation,  as  far  as  human  history  and 
experience  can  guide  us  in  such  an  investigation.  The 
want  of  rationality  in  the  hypothesis  of  such  known 
surds  having  been  the  origin  of  any  kind  of  spontaneous 
generation  in  the  earliest  phases  of  palaeontological 
evolution,  becomes  more  or  less  evident  as  the  basis  of 
a theory  of  organic  evolution  in  successive  epochs,  by 
means  of  such  influences  as  “ the  struggle  for  existence; 
natural  selection  ; the  survival  of  the  fittest;  ” and  the 
gradual  transformation  of  one  species  into  another  of  a 
higher  order  of  the  same  type,  or  of  a different  type: 

The  mystery  of  creation  is  not  solved  by  such  a 
theory,  nor  yet  placed  on  a rational  foundation  of 
speculative  thought.  Still  the  hypothesis  has  served 
the  purpose  of  inducing  many  minds  to  seek  for  know- 
ledge of  creative  modes  of  action  and  of  vital  evolution; 
and  this  searching  investigation,  carried  on  with  patience 
and  perseverance,  will  lead  the  mind  from  natural  to 
spiritual  causes  of  creation  ; from  actual  to  potential 
realities  of  life  ; from  natural  to  spiritual  depths  of 
mystery,  with  regard  to  the  origin  and  destiny  of  life  and 
organization  on  this  planet.  The  question  will  then  be, 
how  does  life  give  form  to  matter  ? not  how  does  proto- 
plasm give  origin  to  life  and  form  ? How  do  potential 
vital  forces  which  are  indestructible  and  permanent, 
assume  actual  forms  and  modes  of  motion  in  transitory 
combinations  of  physical  force  and  matter  ? not  how  do 
physical  elements  give  origin  to  vital  force  and  modes 
of  thought  ? 
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Colonizing  Distributions. — Individuals  of  all 
species  of  animals  and  plants  increase  in  numbers 
where  the  conditions  of  life  are  favourable,  and  decrease 
where  these  are  unfavourable.  The  numbers  of  indi- 
viduals, however,  must  be  regulated  by  the  means  of 
subsistence  in  each  locality,  and  where  room  is  insuffi- 
cient for  increasing  numbers,  migration  to  less  crowded 
or  unoccupied  regions  is  necessary  to  distribute  popu- 
lation in  due  proportion  to  the  means  of  life.  This 
applies  to  vegetal  as  well  as  to  animal  existence. 

The  necessity  for  colonizing  distribution  is  foreseen 
by  Providence  ; special  endowments  have  been  be- 
stowed on  both  animals  and  plants  to  facilitate  migra- 
tion. Some  species  of  plants  have  winged  seeds, 
enabling  the  wind  to  waft  them  to  a distance  when  they 
quit  the  parent  stem,  as  a means  of  colonizing  unoccu- 
pied or  ill-occupied  districts.  Others  take  root  near 
the  parent  stock,  or  serve  as  food  for  animals.  Some 
species  of  animals  are  more  or  less  stationary  in  given 
localities,  while  others  migrate  periodically,  or  occasion- 
ally, as  a means  of  spreading  the  race  into  distant 
regions.  Inferior  species  are  sometimes  eradicated  by 
invaders  of  a higher  order  of  vegetal  or  animal  species; 
and  on  the  contrary,  swarms  of  locusts  destroy  for  a 
season  the  means  of  subsistence  of  higher  animals  and 
of  man. 

Numerous  causes  of  fluctuation  between  the  numbers 
of  individuals  in  any  given  species  of  animal  or  plant, 
and  the  means  of  subsistence  in  any  given  region,  are 
known  to  exist  in  nature.  Droughts  and  earthquakes, 
storms  and  inundations,  “ glacial  periods  ” and  other 
geological  perturbations  registered  in  the  successive 
strata  of  the  crust  of  the  globe,  during  long  periods  of 
palaeontological  evolution  before  mankind  appeared  on 
earth  ; and  numerous  though  less  violent  causes  of 
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fluctuation  have  been  observed  during  the  historical 
period  of  sociological  evolution.  The  main  phases  of 
geological  and  palseontological  evolution  seem  however 
to  have  been  completely  passed  through  before  mankind 
appeared  and  sociological  evolution  commenced ; we 
may  reasonably  surmise  that  little  beyond  the  social 
organization  of  humanity  now  remains  to  complete  the 
metam orphic  period  of  palaeontological  evolution  ; and 
that  a regular  course  of  paradisaical  evolution  will  then 
commence  for  all  the  realms  of  nature  on  this  planet,  as 
foretold  in  Scripture,  and  indelibly  written  in  the 
undying  yearnings  and  aspirations  of  mankind  from  the 
beginning  until  now. 

For  this  work  to  proceed,  the  spread  of  civilized  races 
over  the  globe,  to  colonize  all  fertile  regions  and  dis- 
place indocile  savage  tribes  as  mere  encumbrancers, 
must  realize  the  first  commandment  registered  in  the 
book  of  Genesis  (i.  28)  : “ And  God  blessed  them, 
and  said  unto  them,  Be  fruitful  and  multiply,  and 
replenish  the  earth,  and  subdue  it ; and  have  dominion 
over  the  fish  of  the  sea,  and  over  the  fowl  of  the  air, 
and  over  every  living  thing  that  moveth  upon  the 
earth.” 

Colonizing  distribution  is  an  important  part  of  the 
social  evolution  of  mankind  as  a collective  organism, 
piedestined  to  subdue  the  earth  and  have  dominion  over 
all  the  realms  of  nature,  in  every  zone  and  altitude  of 
land  and  sea,  islands  and  continents,  lakes  and  rivers, 
mines  and  treasures  of  the  deep. 

bo  be  it.  But  this  leads  to  questions  of  vital  dyna- 
mics and  kinematics  in  parallel  with  theories  of  rational 
mechanics. 

Vital  Dynamics. — As  pure  mathematics  are  applied 
to  problems  of  physical  dynamics,  pure  biotechnics 
apply  to  problems  of  vital  dynamics  ; not  to  discover 
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the  essence  of  physical  force  in  heat,  light,  electricity 
and  gravitation,  but  the  invariable  law3  which  govern 
physical  forces  and  modes  of  motion  : not  to  discover 
the  essence  of  vital  forces  in  physiological,  instinctual, 
emotional,  and  mental  phenomena,  but  the  invariable 
laws  which  govern  vital  modes  of  motion  in  plants, 
animals  and  human  beings. 

Not  much  is  known  of  magnetism  and  electricity,  as 
universal  cosmic  forces,  although  Newton  has  discovered 
the  laws  of  gravitation,  and  Fourier  has  attempted  to 
explain  the  laws  of  heat  in  interplanetary  space  ; but 
magnetism  and  electricity  have  been  analyzed  and 
applied  to  various  uses  on  our  small  planet.  We  may 
perhaps  learn  to  know  something  also  of  vital  forces 
and  their  modes  of  action  in  the  organic  realms  of 
nature  of  our  globe. 

Some  men  of  science  object  to  the  word  force,  but 
common  usage  renders  it  familiar  in  all  its  applications  : 
force  of  heat,  force  of  magnetic  attraction,  force  of 
human  will,  are  understood  as  names  of  inherent 
principles  or  essences  which  determine  motion  in  matter 
and  in  living  organisms.  Motion  is  the  effect  of  an 
unknown  cause,  named  force ; and  degrees  of  power  in 
a cause  are  measured  by  the  amount  of  a known  effect 
produced.  Force,  Principle,  Soul,  Mind,  Deity,  are 
words  which  denote  determinative  causes  of  motion, 
thought,  science,  and  creation,  as  effects  in  all  pheno- 
menal worlds. 

fH.  Human  life  forces fi-  Physiological 

Vital  j U.  Vegetal  life  forces.  J 2.  Instinctual. 

Dynamics.  O.  Animal  life  forces.  j 3.  Rational. 

f £)_.  Zoophytal  life  forces.  1 4.  Spiritual. 

Vital  dynamics  are  questions  of  life  forces  in  connec- 
tion with  physical  forces,  in  organic  realms.  We  have 
analyzed  and  classed  the  realms  in  which  these  physi* 
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cal  and  vital  forces  are  manifest  in  our  volumes  of  “ Epi- 
cosmology,”  “ Biology/’  and  “ Sociology.” 

Physical  and  physiological  forces  are  associated  in  the 
dynamic  combinations  of  organic  life  and  form  in  all  the 
vegetal  species  of  the  cryptogamic  and  the  phanerogamic 
realms. 

Physical,  physiological,  emotional  and  instinctual 
forces  are  associated  in  all  living  species  of  the  mol- 
luscan,  the  articulate,  and  the  vertebrate  realms. 

Physical,  physiological,  and  sensitive  forces  are  asso- 
ciated in  the  dynamic  unity  of  organic  life  and  form  in 
the  species  of  the  radiate  realm. 

Physical,  physiological,  instinctual,  rational  and 
spiritual  forces  are  united  in  the  dynamic  concentration 
of  organic  life  and  form  in  human  nature ; the  socio- 
logical realm  of  mankind  as  the  ruling  centre  of  life  in 
this  epicosmic  world. 

There  are  three  main  aspects  of  vital  dynamics  : 

I.  The  union  of  physical  and  vital  forces  in  complex 
organisms. 

II.  Controlling  powers  of  action  and  reaction  in  living 
organisms. 

III.  Actual  and  potential  life  forces  in  co-existent, 
natural,  and  supernatural  worlds. 

I.  Vital  forces  in  complex  organisms. 

We  cannot  ignore  the  correlations  of  physical  forces 
with  vital  forces  and  modes  of  motion  in  complex  organic 
unity,  and  therefore  we  must  analyze  the  inherent  forces 
ol  simple  elements  and  their  modes  of  combination  in 
minerals  and  in  organic  cells. 

Besides  the  indestructible  forces  of  gravitation  and  of 
chemical  affinity  in  simple  elements,  there  are  distinct 
modes  of  motion  of  a general  order  in  the  inorganic 
realms . namely,  heat,  light,  magnetism,  and  gravita- 
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tion.  These  are  recognized  physical  forces,  with  rela- 
tively permanent  and  universal  modes  of  motion  in 
the  cosmic  universe,  and  in  the  epicosmic  realms  of  our 
globe  : 

1°.  As  elementogenetic  forms  and  states  of  motion  and  equilibrium  in  the 
elemental  realm. 

2°.  As  aerogenetic  forms  and  states  of  motions  and  equilibrium  in  the 
atmospheric  realm. 

3°.  As  hydrogenetic  forms  and  states  of  motion  and  equilibrium  in  the 
oceanic  realm. 

4°.  As  petrogenetic  forms  and  states  of  motion  and  equilibrium  in  the 
geosplieric  realm. 

Physical  forces  are  alone  combined  in  dynamic  unity 
in  the  six  inorganic  realms,  while  vital  forces  are 
allied  with  physical  forces  in  the  six  organic  realms. 
Physical  elements  and  forces  in  organic  cells  and  tissues 
are  manifest. 

1.  In  vegetal  cells  and  tissues,  organisms  and  realms. 

2.  In  zoophytal  cells  and  tissues,  organisms  and  realms. 

3.  In  animal  cells  and  tissues,  organisms  and  realms. 

4.  In  human  cells  and  tissues,  organisms  and  realms. 

These  organic  forces  and  modes  of  motion  are  dis 
tinguished  from  each  other  in  the  six  organic  realms, 
and  though  intimately  united  in  human  nature,  they 
are  not  convertible  by  artificial  ingenuity  in  any 
laboratory  of  experimental  biology. 

What  kinds  of  inherent  vital  forms  and  forces  can 
we  place  in  parallel  with  those  of  magnetism,  gravita- 
tion, therm ological  states  in  crystals,  water,  air,  etc., 
illuminative  states  or  modes  of  motion  in  organic  cells 
and  tissues — manifest  in  glow-worms,  fire-flies,  noctiluca 
miliarius,agaricus  olearius,  rhizomorpha  subterranea,and 
other  vegetal  cells  and  tissues  ? We  may  distinguish — 

1.  Monadal  modes  of  union  in  physical  bodies. 

2.  Diadal  modes  of  union  in  vegetal  organisms. 

3.  Triadal  modes  of  union  in  zoophytal  organisms. 

4.  Tetradal  modes  of  union  in  animal  organisms. 

5.  Pentadal  modes  of  union  in  human  organisms. 

The  distinctions  are  more  or  less  artificial,  since 
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physical  force  is  one  kind  of  force,  capable  of  four  dis- 
tinct modes  of  motion. 

Vital  force  is  also  one  Jcincl  of  energy,  capable  of  four 
markedly  distinct  modes  of  motion  in  mankind,  with 
numerous  degrees  of  intensity,  observable  in  different 
individuals.  Physiological  modes  of  vital  energy  along 
with  physical  force  are  manifest  alone  in  plants,  in 
different  degrees  of  organic  perfection,  while  other  modes 
of  vital  energy  and  physiological  action  are  so  obscurely 
blended  in  zoophytes  and  molluscs,  as  to  bo  sometimes 
almost  indistinguishable  from  each  other.  It  is  in  human 
nature  alone  that  the  chief  aspects  of  vital  energy  in 
physiological  and  mechanical  modes  of  action  are  mani- 
fest in  distinct  modes  of  motion,  with  various  degrees  of 
intensity  ; and  as  the  four  main  aspects  of  physical 
force  and  modes  of  motion  give  origin  to  four  distinct 
branches  of  science,  namely,  optics,  thermotics,  electro- 
magnetics and  astronomies,  so  the  four  main  aspects  of 
vital  energy  give  origin  to  four  distinct  branches  of 
organic  science,  namely,  vegetal  and  animal,  physiology, 
instinctual  psychology,  mental  noology,  and  spiritual 
sociology. 

We  may  class  the  physical  sciences  in  a different 
order,  as  physics  and  chemics,  statics  and  dynamics, 
and  so  with  the  biological  sciences,  as  biology,  sociology, 
epicosmology,  and  ontology. 

In  the  atmosphere,  the  ocean,  and  the  crust  of  the 
earth  we  easily  recognize  : , 

1°.  Electro-chemical  affinities  of  simple  elements. 

2 . Electro-chemical  combinations  in  gases,  liquids,  solids,  etc. 

3°.  i hysical  cohesions  of  molecules  in  crystals,  etc. 

4°.  Cosmic  phenomena  of  light,  heat,  magnetism,  gravitation. 

We  need  not  enter  into  the  details  of  chemical, 
physical,  mechanical,  and  astronomic  sciences  to  show 
that  all  these  modes  of  action  are  manifest  in  cosmic 
phenomena,  but  we  may  observe  that  they  are  also 
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intimately  connected  with  all  known  kinds  of  vital 
energy  and  modes  of  action  in  organic  realms  and  indi- 
vidual forms  of  life. 

1°.  In  vegetal  organisms. 

2°.  In  zoopkytal  organisms. 

3°.  In  animal  organisms. 

4°.  In  human  nature  and  in  social  organisms. 

We  may  easily  recognize  the  co-existence  and  co- 
operative union  of  all  the  physical  and  vital  forces  and 
modes  of  action  which  are  manifest  on  our  globe, 
namely,  physical  forces  and  modes  of  action  in  the  in- 
organic realms  ; physical  and  vital  forces  and  modes  of 
action  combined  in  the  organic  realms. 

o 

1°.  Physiological  and  physical  in  vegetal  organisms. 

2°.  Instinctual,  physiological  and  physical  in  animal  organisms. 

3°.  Rational,  instinctual,  physiological,  and  physical  in  mankind. 

4°.  Spiritual  and  social  in  mankind. 

These  diversities  of  vital  energy  and  modes  of  motion 
have  been  sufficiently  analyzed  in  our  third  and  fourth 
volumes  (“  Biology  ” and  “ Sociology  ”),  to  which  we 
refer  the  student. 

Physical  force  is  recognized  as  one  hind  of  force,  sub- 
ject to  four  distinct  modes  of  motion,  as  heat,  light, 
electricity,  and  gravitation.  These  modes  of  motion 
are  said  to  be  convertible  in  minor  modes  of  manifesta- 
tion, although  inseparable  as  distinct  characteristics  of 
simple  elements  in  all  forms  of  matter,  and  of  cosmic 
bodies  in  solar  systems.  A given  piece  of  iron  has  the 
same  weight  whether  hot  or  cold,  magnetized  or  un- 
magnetized ; but  not  the  same  bulk  ; nor  probably  the 
same  molecular  states  of  cohesion  and  interm olecular 
correlation.  These  are  interesting  questions  of  physical 
and  mechanical  dynamics. 

Vital  force  in  human  nature  is  recognized  as  one  and 
indivisible  in  principle,  subject  to  four  distinct  modes 
of  manifestation  in  physiological,  instinctual,  mental, 
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and  emotional  modes  of  motion,  sensation,  volition,  etc. 
It  has  been  conjectured  that  these  modes  of  motion  are 
convertible  with  physical  forces  and  modes  of  motion, 
but  no  amount  of  human  ingenuity  can  convert  physical 
force  into  vital  force,  nor  vegetal  life  into  animal  life. 

Physical  force  is  intimately  blended  with  vital  force 
in  living  organisms,  but  we  are  nevertheless  constrained 
to  observe  physical  forces  alone  in  the  inorganic  realms, 
and  physiological  forces  in  plants  distinct  and  separate 
from  instinctual  force  in  animals. 

It  is  convenient  in  physical  dynamics  to  recognize 
four  distinct  kinds  of  force  and  modes  of  motion,  in  the 
sciences  of  optics,  thermotics,  electromagnetics,  and 
barologics  ; it  is  indispensable  in  vital  dynamics  to 
recognize  four  distinct  kinds  of  force  and  modes  of 
motion  in  vegetal,  zoophytal,  animal,  and  human 
organisms  and  realms  : botany,  zoology,  and  sociology. 

II.  Controlling  Centres  of  Influence  in  Complex 

Organisms. 

The  Sun  is  the  centre  of  our  solar  system,  ruling 
and  controlling  the  motions  of  the  Planets ; Man- 
kind collectively  organized,  as  a sociological  complex 
unity,  is  now,  or  will  become  in  time,  the  centre  of  our 
epicosmic  universe,  ruling  and  controlling,  cultivating 
and  improving  the  inferior  realms,  by  which  rational 
man  is  surrounded  as  the  central  luminary  of  the 
system. 

Being  still  in  the  phase  of  palaeontological  evolution, 
the  epicosmic  realms  of  our  globe  cannot  be  fully  de- 
veloped until  the  metamorphic  social  evolution  of  man- 
kind has  been  finally  accomplished ; to  this  extent 
both  the  central  luminary  and  the  planetary  realms  of 
epicosmic  system  are  incompletely  formed,  but  we  can 
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easily  discern  their  natural  correlations  and  their  re- 
spective positions  in  the  epicosmic  world. 

This  question  has  been  dealt  with  in  our  previous 
volumes,  and  therefore  we  may  pass  at  once  to  the 
central  and  controlling  forces  of  individual  organisms, 
such  as  that  of  man. 

The  dominant  force  of  an  individual  man  is  the  in- 
herent vocational  stamp  of  his  character  ; and  as  there 
are  four  cardinal  modes  of  action  in  human  nature,  we 
may  easily  discern  which  of  these  is  preponderant  in 
any  given  case  : “ the  ruling  passion  strong  in  death.” 

1.  Physiological  and  industrial  modes  of  activity. 

2.  Instinctual  and  artistic  modes  of  activity. 

3.  Rational  and  scientific  modes  of  activity. 

4.  Spiritual  and  socio-religious  modes  of  activity. 

We  say  socio-religious  and  fraternal  modes  of  activity, 
because  mere  selfish  cares  of  personal  salvation  are  not 
social  and  fraternal  modes  of  spiritual  activity.  Where 
the  possession  of  wealth  is  the  dominant  pursuit  of  a 
man  or  woman,  physiological  industrial  force  is  the 
dynamic  centre  of  life,  and  practical  utility  is  preferred 
to  art  and  science. 

Where  art  and  beauty,  poetry  and  music,  are  the 
leading  attractions  of  the  soul,  instinctual  and  artistic 
forces  constitute  the  dynamic  centre  of  vocational  life. 

Where  truth  and  science  are  the  strongest  attrac- 
tions of  life  in  man,  the  faculties  of  reason  and  under- 
standing are  the  ruling  centres  of  dynamic  force  in  his 
character ; while  industrial,  artistic,  and  religious 
faculties  revolve  as  satellites  around  their  ruling 
planet. 

"Where  social  and  religious  elevation  and  association 
are  the  dominant  attractions,  spiritual  force  is  the 
centre  of  ruling  activity  and  other  vital  forces  (indus- 
trial, artistic,  and  scientific)  revolve  at  various  distances 
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and  with  different  degrees  of  velocity  around  this 
dynamic  centre. 

’ Dynamic  centres  of  vocational  activity  in  individual 
life  become  collective  centres  of  activity  in  social  lilv, 
as  in  professional  and  national  associations. 

1.  Industrial,  commercial,  and  financial  occupations. 

2.  Artistic,  literary,  and  theatrical  professions. 

3.  Scientific,  learned,  and  philosophical  associations. 

4.  Religious  and  political  sects  and  parties,  states  and  churches. 

These  characteristics  of  individual  and  social  activity 
are  easily  discerned  as  centres  of  dynamic  force  in  one 
or  other  of  these  cardinal  distinctions.  All  the  four 
kinds  of  vital  force  exist  in  nations  and  in  individuals, 
and  one  or  other  of  these  rules  in  successive  phases  of 
individual  and  national  existence.  Thus,  physiological 
force  and  bodily  activity  rule  in  childhood ; instinctual 
and  artistic  force  become  more  influential  in  early  man- 
hood ; science  attracts  more  attention  in  maturity  ; and 
religious  feeling  in  declining  age. 

Industry,  commerce,  and  finance  are  the  dominant 
pursuits  of  Christian  nations  in  this  nineteenth  century, 
while  art,  science,  and  religion  are  more  or  less  subor- 
dinate in  social  influence.  Still  the  love  of  art  and 
beauty  have  great  influence  in  Roman  Catholic  com- 
munities ; science  and  philosophy  in  Protestant  Ger- 
many, Holland,  Scotland,  and  Scandinavia. 

It  is  not  our  present  purpose  to  enter  into  minute 
analytical  investigations  of  this  nature  ; the  simplest 
outline  is  enough  to  draw  attention  to  this  branch  of 
biotechnical  method. 

It  is  the  business  of  historians  to  analyze  and  class 
the  factors  of  social  evolution  in  the  past  life-history  of 
collective  humanity,  as  a clue  to  social  progress  in  the 
future,  and  we  have  given  a brief  outline  of  this  philo- 
sophy of  history  in  our  volume  of  “ Sociology.” 
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III.  Actual  cmcl  Potential  Life-forces. 

Actual  and  potential  life-forces  are  natural  distinc- 
tions of  vital  dynamics,  since  human  reason  must  admit 
that  indestructible  principles  of  life  exist  in  nature 
before  they  become  manifest  in  visible  organisms,  and 
after  they  quit  the  mortal  forms  of  material  organiza- 
tion. The  palaeontological  evolution  of  life  in  vegetal 
and  animal  forms  on  this  planet  shows  that  potential 
principles  of  life  and  form  must  have  existed  before 
they  became  manifest  in  material  bodies,  and  the 
common  experience  of  mankind  observing  successive 
generations  of  animal  and  vegetable  forms,  shows  that 
vital  forces  come  and  go  incessantly  between  the  two 
states  of  visibly  organized  phenomenality  in  this  natural 
world,  and  invisibly  potentialized  vitality  in  the  super- 
natural world.  This  two-fold  aspect  of  actual  and 
potential  vital  forces  includes  all  the  organic  realms  of 
nature  on  this  planet,  and  implies  the  same  in  all  the 
inhabited  globes  of  our  solar  system  ; not  to  mention 
the  whole  cosmic  universe. 

The  natural  and  the  supernatural  worlds  are  inti- 
mately correlated  in  the  perpetual  appearance  and  dis- 
appearance of  successive  generations  of  animals  and 
plants,  as  well  as  human  beings  ; however  much  w'e 
may  be  inclined  to  shun  the  investigation  of  such 
mysteries,  we  cannot  evade  the  duty  and  the  responsi- 
bility of  religious  life  and  brotherhood. 

There  is  abundant  evidence  of  the  co-existence  of  the 
two  worlds  of  actual  and  potential  existence ; the 
natural  and  the  supernatural  worlds. 

The  Sun  is  a centre  of  influence  and  control  in  our 
solar  system  : Mankind,  on  earth,  is  a recognized  centre 
of  influence  and  control  over  the  inferior  realms  of  epi- 
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cosmic  nature  on  this  planet.  Spiritual  Humanity  in 
the  supernatural  world  controls  the  circulation  of  life 
between  the  worlds  of  visible  and  invisible  existence  ; 
the  “ Sun  of  righteousness  ” is  the  “ light  of  the 
world,”  the  living  centre  of  religious  influence  and  con- 
trol in  heaven  and  on  earth. 

The  “Word  ” of  life  : one  with  the  Father,  eternally 
in  heaven  ; “ Before  Abraham  was,  I am.”  (Bible.) 

This  twofold  aspect  of  vital  dynamics  constitutes  one 
of  the  main  points  of  difference  between  the  science  of 
rational  mechanics  and  that  of  rational  Organics.  Still 
there  are  many  suggestive  parallels  between  them,  and 
their  natural  correlations  and  distinctions.  This  ques- 
tion also  has  been  dealt  with  in  our  “ Sociology,”  and 
therefore  we  only  mention  it  here  as  one  of  the  main 
aspects  of  vital  dynamics. 

Mechanicians  and  mathematicians  study  aerody- 
namics and  hydrodynamics  in  connection  with  the 
practical  construction  of  wind-mills,  water-mills,  and 
other  useful  instruments,  as  well  as  universal  physical 
dynamics  in  the  cosmic  sciences  of  solar  heat,  light, 
magnetism,  and  gravitation.  Biologists  have  to 
analyze  physiological  life-forces  and  modes  of  growth  in 
vegetable  organisms;  instinctual  life-forces  and  modes  of 
growth  in  animals  ; rational  life-forces  and  the  advance- 
ment of  science  in  mankind  ; spiritual  life-forces  and 
moral  progress  of  humanity  on  our  small  globe,  as  well 
as  universal  life-forces  in  the  whole  spiritual  universe. 
Physical  and  vital  dynamics  are  therefore  intimately 
connected  with  physical  and  vital  kinematics  as  special 
branches  of  rational  mechanics  and  organics. 

Vital  Kinematics. — Mechanical  motion  forms  a dis- 
tinct branch  of  rational  mechanics,  including  the  archi- 
tectonic principles  of  artificial  mechanism.  Vital  modes  of 
motion  and  statical  equilibrium  form  distinct  branches  of 
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rational  organics,  including  physiological  and  vocational 
motions,  as  well  as  evolutive  phases  of  growth  and  de- 
velopment, in  connection  with  organic  principles  of  struc- 
ture, in  animals  and  plants  and  sociological  organisms. 

The  word  cinematiq.ue  was  first  coined  by  Ampere, 
in  his  classification  of  the  sciences  (1834),  and  seems 
not  to  have  occurred  to  Auguste  Comte  in  1830,  when 
he  published  his  first  volume,  “ La  Philosophic  positive/ 
where  he  observes,  in  a note  to  page  724,  that  “ La 
veritable  theorie  propre  a la  mecanique  industrielle  se 
rapporte  it  un  ordre  d’idees  completement  distinct,  qui 
n’a  point  encore  etfi  congue  (1830).  La  mecanique  in- 
dustrielle (abstraction  faite  de  la  formation  des  moteurs, 
qui  depend  de  l’ensemble  de  nos  connoissances  sur  la 
nature)  se  compose  de  deux  classes  de  recherches  tres 
diffbrentes,  les  unes  dynamiques,  les  autres  geome- 
triques.  Les  premieres  ont  pour  objet  la  determination 
des  appareils  les  plus  convenables,  afin  d’utiliser  autant 
que  possible  les  forces,  motrices  donnees  ; c’est  il  dire 
d’obtenir  entre  la  force  vive  du  corps  k mouvoir  et  celle 
du  moteur,  le  rapport  le  plus  rapproche  de  l’unite,  en 
ay  ant  egard  aux  modifications  exigees  dans  la  vitesse 
par  la  destination  connue  de  la  machine.  Quant  aux 
autres,  on  s’y  propose  de  changer  a volonte,  a l’aide  d’un 
mficanisme  convenable,  les  lignes  decrites  par  les  points 
d’application  des  forces.  En  un  mot,  le  mouvement 
est  modifie,  dans  les  unes,  quant  a son  intensity ; dans 
les  autres,  quant  a sa  direction.  Les  premieres  se  rap- 
portent  k une  doctrine  entierement  neuve,  au  sujet  de 
laquelle  il  n’a  encore  ete  produit  aucune  conception 
directe  est  vraiment  rationnelle.  II  en  est  it  peu  prbs 
de  mejme  pour  les  autres  qui  dependent  de  cette  geome- 
tric de  situation  entrevue  par  Leibnitz,  mais  qui  n’a 
fait  jusqu’ici  presque  aucun  progres.  Je  ne  connoif, 
ii  cet  figard,  d’ autre  travail  rfiel  qu’une  ingenieuse  con- 
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sideration  515mentaire  pr^sentes  par  Monge,  qui  quoique 
simplement  empirique  merite  d’etre  notee. 

“ Monge  est  parti  de  cette  observation  tr&s  plausible, 
en  effet,  que,  dans  la  realitd,  les  mouvements  executes 
par  les  machines  sont  ou  rectilignes  ou  circulaires, 
chacun  pouvant  etre  d’ailleurs  ou  continu  ou  alternatif. 
. . . II  en  a vu  resulter  necessairement  dix  series 
d’appareils  dans  lesquelles  peuvent  etre  rangdes  toutes 
les  machines  connues,  ainsi  que  celles,  qu’on  imaginera 
plus  tard.” 

A few  pages  further  on  in  the  same  volume,  Comte 
states  that  all  the  general  theorems  of  rational  me- 
chanics, such  as  Poinsot’s  “ theory  of  couples  ;”  La- 
grange’s theory  of  “ virtual  velocities  ” of  weights  in 
equilibrium;  D’Alembert’s  “ principle  of  equilibrium;” 
the  theorem  of  “areas  proportional  to  times,”  first 
noticed  by  Kepler,  and  afterwards  generalized  by 
D’Arcy,  Daniel  Bernouilli  and  Euler  almost  simultane- 
ously ; the  celebrated  general  theorem  of  “ La  co-ex- 
istence des  petites  oscillations,”  by  Daniel  Bernouilli ; 
not  to  mention  other  general  theorems  of  rational 
mechanics,  are  all  derived,  says  Comte,  from  the  three 
fundamental  laws  of  motion  defined  by  Sir  Isaac 
Newton.  These  are  Comte’s  words  (page  735,  Vol.  i. 
“ Philosophic  positive  ”)  : 

“ La  co-existence  de  divers  ordres  d’oscillations  in- 
finiment  petites  d uu  systeme  quelconque  autour  de  la 
situation  de  stabilite  a lieu  parce  que  l’equation  differ- 
entielle  qui  exprime  la  loi  de  l’un  quelconque  de  ces 
mouvements,  se  trouve  etre  lineaire,  et  consequemment 
de  la  classe  de  cedes  dont  1’ integral e g^nerale  est 
necessairement  la  simple  somme  d’un  certain  nombre 
d’intdgrales  particulieres.  Ainsi,  sous  le  rapport 
analytique,  la  superposition  des  divers  mouvements 
oscillatoires  a pour  cause  l’5spece  de  superposition  qui 
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s’etablit  alors  entre  les  differentes  integral es  correspon- 
dantes,  cette  importante  correlation  est  certainement, 
coffime  l’observe  avec  raison  Laplace,  un  des  plus  beaux 
exemples  de  cette  harmonie  necessaire  entre  Vabstrait 
at  le  concret,  dont  la  philosophie  mathematique^  nous 
a offert  tant  de  verifications  adtnirables. 

“ Telles  sont  les  princi pales  considerations  pbilo- 
sopbiques  relatives  aux  differents  theoremes  generaufc 
decouverts  jusqu’ici  dans  la  mecanique  rationnelle,  et 
qui  tous  derivent,  comme  de  simple  deductions  analy- 
tiques  plus  ou  moins  eloignees,  des  lots  fondamentales 
du  mouvement  sur  lesquelles  repose  le  systeme  entier 
de  la  science  phoronomique  (ou  mecanique  rationelle).” 
To  this  conclusion,  Comte  adds,  page  737  and  following: 
“ Pour  presenter  un  apercu  vraiment  complet  de  la 
philosophie  math6matique  dans  son  etat  actuel,  il  me 
reste  encore  a considerer  une  troisieme  branche  de  la 
mathematique  concrete,  celle  qui  consiste  dans  l’appli- 
cation  de  l’analyse  a l’etude  des  phenomenes  thermo- 
logiques,  derniere  grand  conquete  de  l’esprit  humain 
due  h.  l’illustre  ami,  dont  je  deplore  la  perte,  himmortel 
Fourier.  . . . Mais  je  crois  devoir  ajourner  cet  im- 
portant examen  jusqu’ii  ce  que  1’ordre  naturel  des  con- 
siderations nous  ait  conduits  it  la  partie  physique  qui 
traite  de  la  thermologie.” 

M.  Comte  affirms  (page  737)  that  Mathematics  are 
“ cette  immense  et  admirable  science  qui,  base  neces- 
saire de  la  philosophie  positive  toute  entiere,  constitue  en 
elle  meme  le  tfimoignage  le  plus  irrecusable  de  la  portfe 
du  genie  humain.” 

If  this  opinion  were  tenable,  biotechnics  would  be  a 
useless  addition  to  mathematics  in  establishing  the 
principles  of  organic  science  and  philosophy ; but 
physical  forces  and  modes  of  motion  are  alone  explained 
by  mathematics  ; not  vital  forces  and  modes  of  motion. 
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Physical  forces  are  intimately  blended  with  vital 
energies  in  all  the  organic  realms  of  nature  on  our 
globe  ; and  as  the  abstract  theory  of  mathematics  cor- 
responds subjectively  to  the  concrete  phenomena  ol 
objective  physical  nature,  so  the  abstract  theory  ol  bio- 
technics corresponds  to  the  concrete  phenomena  of  vital 
realms. 

Mathematics  and  biotechnics  have  the  same  centre  in 
the  human  mind  while  proceeding  on  distinct  lines  of 
direction  to  different  concentric  spheres  of  the  same 
phenomenal  world:  just  as  the  laws  of  harmony  in 
sounds  (music)  and  the  laws  of  harmony  in  colours 
(painting)  have  the  same  subjective  centre  of  thought 
in  the  mind,  as  parallel  divergent  rays  of  intellectual 
motion  within  concentric  spheres  of  universal  harmony 
or  diversity  in  unity. 

It  is,  nevertheless,  a fundamental  error  in  Comte’s 
philosophy  to  suppose  that  mathematics  are  “ la  base 
nhcessaire  de  la  philosophic  positive  toute  entiere”  in 
which  he  includes  biology  and  sociology,  of  which 
sciences  he  had  no  sound  and  sufficient  knowledge, 
although  well  acquainted  with  mathematics  and  astro- 
nomy. 

Mathematics  are  sufficient  for  the  establishment  of 
the  principles  of  rational  mechanics  and  “ natural  philo- 
sophy,  but  not  for  the  investigation  of  the  principles 
of  organic  science  and  philosophy.  The  origin  and 
destiny  of  individuals  and  species  with  their  life  history, 
are  the  data  of  vital  kinematics,  distinct  from  mere 
physical  and  mechanical  modes  of  motion. 

f H.  Architectonic  theory  of  organisms. 

Vital  Iiine-  ) Plcafn;diye  modes  of  formation. 

inatics  h Physiological  and  vocational  modes  of  motion  and 
# evolution. 

hfi-  Decarnative  modes  of  transition. 

There  are  physiological  modes  of  motion  in  meta- 
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morphic  evolution,  and  vocational  modes  of  action  in 
individuals  of  all  species,  in  each  of  the  organic 
realms.  There  are  also  necrological  modes  of  separation 
of  vital  forces  from  physical  bodies  in  the  organic 
realms.  These  are  very  interesting  questions  of  what 
may  be  termed  pure  vital  kinematics,  in  contrast  with 
the  architectonic  principles  of  structure  in  each  of  the 
organic  realms,  and  in  the  sociological  organism  of 
humanity. 

The  architectonic  theory  of  vital  organisms  apart 
from  motion,  may  be  defined  in  parallel  with  the  prin- 
ciples of  mechanisms  in  physical  kinematics  : thus — 


Vital  Kinematics.  Physical  Kinematics. 


1.  Biological  and  sociological  types  of 

organism. 

2.  Kelational  systems  of  organs. 

3.  Organs  of  sense  in  individual  or- 

ganisms. 

4.  Organic  systems  of  organs. 


1.  Artificial  mechanisms. 

2.  Working  levers,  etc. 

3.  Piegistering  indicators, etc. 

4.  Force  containers,  etc. 


The  laws  of  vital  motion  in  these  organisms  belong 
to  pure  vital  kinematics  which  have  no  parallel  in  com- 
mon mechanics,  but  are  analogous  to  the  theory  of 
fluxions  in  mathematics. 


VITAL  MODES  OF  MOTION. 

These  are  physiological,  vocational,  and  evolutional  ; 
but  we  propose  to  deal  mainly  in  this  chapter  with  the 
abstract  laws  and  principles  of  evolution  only. 

When  the  comparative  anatomy  and  physiology  of  in- 
dividuals, species,  orders,  classes,  and  realms  of  organic 
forms  have  revealed  the  laws  of  structure  and  function 
in  all  known  diversities  of  organism,  they  have  not  given 
us  a science  of  organic  evolution.  They  tell  us  what 
the  structure  of  an  animal  is,  but  not  whence  it  comes  ; 
how  long  it  lives  ; nor  what  becomes  of  its  vital  forces 
when  the  body  dies. 
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What  is  the  origin  of  an  egg  ? how  is  the  body  of  a 
chick  formed  in  the  egg  ? what  are  the  phases  of  growth 
and  development  of  the  chick  after  it  has  left  the  shell 
of  the  egg  in  which  it  was  hatched  ? and  what  becomes 
of  the  vital  forces  and  instincts  of  the  bird  after  the 
body  is  dead  ? These  four  aspects  of  organic  fluxions 
form  a definite  subject  of  methodical  investigation. 

1.  Genealogical  origin  of  ovum  (known). 

2.  Embryonic  evolution  and  formation  (known). 

3.  Developmental  growth  and  evolution  during  life  (known). 

4.  Future  fate  of  vital  instinct  after  death  (unknown). 

What  is  here  said  of  the  evolutive  life  and  destiny  of 
a bird  may  be  said  of  any  other  animal  ; mammal,  fish, 
or  reptile  ; of  an  individual,  worm  or  insect ; of  a spider 
or  a lobster  ; of  a snail  or  an  oyster ; of  a sea-urchin  or 
a sea-anemone.  But  as  man  is  the  highest  known 
animal  we  may  take  him  as  an  example  of  all  others ; 
with  such  qualifications,  however,  as  are  required  by 
natural  diversity  of  form  and  structure,  origin  and 
destiny. 

The  seven  ages  of  man  so  well  described  by  the  poet 
(“As  You  Like  It,”  act  ii.,  scene  vii.),  will  give  us  a 
general  idea  of  the  successive  phases  of  growth  and 
decay  in  developmental  evolution,  but  no  idea  of  prior 
formation  in  the  womb ; nor  of  genealogical  origin  ; nor 
of  the  future  existence  of  the  soul.  Still  they  are  dis- 
tinct characteristics  of  life  from  birth  to  death  in  this 
natural  world  ; a definite  series  of  evolutive  phases. 

In  a first  general  degree  of  analysis,  we  may  divide 
human  life  after  birth  into  three  or  four  phases  of 
growth,  virility,  maturity,  and  decline.  In  a full  course 
of  time,  we  may  say  twenty  years  for  each  general 
phase  : twenty,  forty,  sixty,  eighty.  Sometimes  human 
life  is  prolonged  beyond  eighty,  ninety,  a hundred,  but 
such  cases  are  comparatively  rare,  while  seventy  or 
seventy-five  are  less  uncommon.  If  we  take  seventy- 
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five  as  a natural  mean  (not  an  average),  and  compare  it 
with  the  nine  months  of  gestation  in  the  womb,  we  shall 
have  the  natural  proportion  of  lifetime  in  the  womb  to 
lifetime  after  birth  as  one  to  one  hundred,  since  seventy- 
five  years  are  equal  to  one  hundred  times  nine  months. 

These  primary  divisions  of  natural  life  in  man  may 
be  compared  with  the  phases  of  growth,  maturity,  and 
decline,  in  all  species  of  mammals,  birds,  reptiles,  and 
fishes,  not  to  mention  other  types  of  organism.  Horses 
and  cows  have  a natural  lease  of  life  shorter  than  that 
of  man  ; dogs  and  cats  are  shorter  lived  than  horses  ; 
rabbits  and  mice  are  shorter  lived  than  dogs  and  cats. 
Some  birds  live  a hundred  years,  it  is  said  (crows  and 
parrots)  ; others  live  only  a few  years.  Tortoises  are 
said  to  be  long-lived;  not  much  is  known  of  crocodiles, 
serpents,  and  frogs.  Some  fish  are  said  to  be  long-lived 
(pike),  while  others  live  probably  few  years,  where  not 
devoured  in  mid  career. 

Positive  data  concerning  the  life  history  of  indi- 
viduals of  different  species  of  animals  have  not  been  yet 
collected  and  compared  on  a large  scale,  but  we  have  a 
few  well  established  facts  concerning  the  natural  periods 
of  incubation  and  gestation  of  some  of  the  domesticated 
species  of  birds  and  mammals,  from  which  we  may 
compare  the  proportions  of  pre-natal  to  post-natal  life 
in  different  types  ; and  also  the  relative  prolific  propor- 
tions of  youth,  virtility,  maturity,  and  decline,  in  the 
natural  life  of  each  individual  organism. 

For  present  purposes,  however,  we  may  confine  our 
views  to  mankind  chiefly,  and  to  two  of  the  four  worlds 
of  existence,  to  obtain  a glimpse  of  the  fluxional  cyclo- 
rythm  of  biological  evolution.  W e know  how  long  the 
humanfcetus  lives  preconsciously  in  the  womb  of  incarna- 
tion, and  how  long  a man  lives  consciously  after  he  is 
born.  We  know  the  natural  parentage  and  genealogy 
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of  the  individual  human  foetus,  but  we  do  not  know  the 
origin  and  home  of  the  individual  soul.  We  have  some 
slight  information  from  spirits  with  regard  to  the  pro- 
cesses of  resurrection  and  the  duration  of  the  process, 
but  no  definite  knowledge  has  been  communicated  with 
regard  to  the  duration  of  successive  phases  of  spiritual 
evolution  in  the  invisible  world,  from  the  time  of  resur- 
rection to  that  of  ultimate  destiny  in  spiritual  spheres. 
In  speaking  therefore  of  the  genealogical  origin  of  any 
given  type  of  organism,  we  limit  our  views  to  the  known 
physiological  origin  of  eggs  and  seeds  derived  from  the 
union  of  male  and  female  sexes  of  that  given  type  of 
animal  or  vegetal  species.  This  limited  view  of  the 
origin  of  species  shows  that  the  metamorphic  evolution 
of  all  known  kinds  of  eggs  and  seeds  reproduces  the 
same  type  of  organism  as  that  from  which  the  male  and 
female  germs  were  themselves  derived.  And  as  far  as 
human  experience  in  history  goes,  the  morphological 
limit  of  evolution  is  the  type  of  its  genealogical  origin. 

We  may  divide  the  cycle  of  individual  life-history 
into  a regular  series  of  successive  phases  which  occur 
naturally  in  all  kinds  of  organism  ; such,  for  instance,  as 
the  following  phases  of  life  in  man. 

o.  Metamorphic  evolution  of  foetus  and  birth  of  body. 

I".  Ascending  phase  of  growth  (0  to  25). 

$.  Meridian  phase  of  adult  life  | 

1 ( 45  to  65. 

I'.  Declining  phase  of  adult  life  (65  to  85). 

®.  Death  of  mortal  body  and  flight  of  spirit. 

This  simple  scale  of  life-history  phases  with  definite 
symbols  gives  us  a universal  theorem  of  bio  technical 
method  for  the  limitations  of  an  evolutive  series  of 
phases  of  the  life-history  of  individuals  of  species,  of 
realms,  and  of  epicosmic  unity  : namely,  “ All  known 
types  and  species  of  organism  pass  through  definite 
cycles  of  life-history  in  this  natural  world.” 

The  secondary  phases  of  developmental  evolution  in 
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mankind,  such  as  first  teething,  second  teething, 
puberty,  etc.,  may  average  about  seven  years  in  tempe- 
rate climates,  while  six  years  or  even  five  years  may 
form  the  average  in  tropical  regions.  Nor  is  it  neces- 
sary to  suppose  that  each  characteristic  phase  of  life 
contains  exactly  the  same  length  of  time.  The  primary 
distinctions  of  growth,  virility,  maturity,  and  decline 
are  applicable  in  all  cases,  while  periods  of  time  differ 
for  each  phase  in  different  types  of  organism  and  in 
different  regions  of  the  globe.  The  same  may  be  said 
of  the  phases  of  embryonic  evolution. 

The  eggs  and  seeds  of  some  species  of  animals  and 
plants  may  retain  their  powers  of  evolutive  potentiality 
during  long  periods  of  time,  in  given  conditions,  while 
others  become  rapidly  unfit  for  incubation. 

Distinct  phases  of  ovagenesis  and  embryogenesis 
may  be  recognized  in  nature,  as  they  are  classed  in  the 
following  synopsis  : 


GENEALOGY  AND  EMBRYOLOGY. 


Ovagenesis. 


Embryogene-, 

sis. 


\ 


Z.  Genealogical-  type  of  organism. 

1 Y.  Secretional  sexes  of  progenitors. 

| N.  Fecundational  marriage  of  sexes. 

. W.  Ovulational  completion  of  ovum. 

1.  Divisional  process  of  yolk  (visible  in  embryo). 

2.  Hernial  distinctions  of  mass  (visible  in  embryo). 

3-  Sectional  distinctions  of  kemials  (visible  in  embryo). 

4.  Systemic  distinctions  of  sections  (visible  in  embryo). 

5.  Serial  distinctions  of  systems  (visible  in  embryo). 

6.  Subserial  distinctions  of  series  (visible  in  embryo). 

7.  Groupal  distinctions  of  subseries  (visible  in  embryo). 

8.  Distinct  organs  in  groups  (visible  in  embryo). 

9.  Distinct  tissues  in  organs  ( recognizable  in  embryo). 

10.  Distinct  cells  in  tissues  (partly  manifest  in  embryo). 

1 1.  Distinct  liquids,  gases,  and  solids  (manifest  in  embryo). 

12.  Distinct  atoms  of  carbon , nitrogen,  oxygen,  hydrogen,  etc. 


In  his  lectures  on  comparative  embryology  M.  Balbiani 
makes  four  stages  of  embryonic  evolution  in  hetero- 
morphic  insects  (such  as  moths)  : 

1.  The  deposit  of  an  ovum. 

2.  Larval  evolution  with  successive  moults. 

3.  Nymphal  evolution  and  final  moult. 

4.  Escape  of  imago-insect. 
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He  recognizes  fewer  stages  of  metam orphic  change  in 
homomorphic  insects,  such  as  orthoptera  and  liemiptera, 
after  leaving  the  egg.  . . 

Nearly  all  the  metamorphic  processes  of  birds  are 
made  within  the  egg,  before  the  chick  leaves  the  shell ; 
and  also  in  placento-mammalian  animals,  before  the 
foetus  leaves  the  womb ; but  in  marsupial  animals  con- 
siderable changes  occur  in  the  foetus  during  its  period 
of  lacto-foetal  gestation. 

“ In  the  early  phases  of  embryonic  evolutions  of  in- 
sects ” (says  Balbiani)  “ in  the  egg,  or  in  the  larva, 
there  are  (with  the  aid  of  a microscope)  visibly  distinct 
can 0-1  ionic  nerve-centres,  thoracic  and  abdominal,  on 
each  side  of  the  body,  and  separate  or  detached  masses 
of  histoblastes,  with  peripheral  nerve-threads  in  them  ; 
some  of  which  histoblastes  form  dorsal  skin  and  wings 
to  each  thoracic  ring,  while  others  form  ventral  skin 
and  legs  to  each  ring  ; except  the  order  of  crabs,  which 
undergo  several  changes  after  leaving  the  egg,  nearly 
all  crustaceans  leave  the  ovum  nearly  in  a final  form. 
There  are  some  exceptions  in  the  lowest  types  (Zoes, 
monocles,  Balanus,  etc.).  Cut  away  the  feet  of  a cater- 
pillar containing  holoblastic  cell-stuff  of  legs,  and  the 
butterfly  will  be  born  with  only  rudimental  legs,  or 
without  legs  at  all.” — “ Balbiani’s  Lectures,”  College 
de  France,  18V  6. 

Here  we  see  distinct  bilateral  and  bifrontal  hemiali- 
ties  of  the  body  visibly  manifest,  as  far  as  the  thoracic 
rings  are  concerned,  in  the  earliest  phase  of  embryonic 
evolution  ; thoracic  and  abdominal  hemialities  are  found 
in  insects,  as  well  as  distinct  sexes  (arthroidal  hemiali- 
ties). 

Metamorphic  changes  begin  at  the  two  extremes  of 
the  analytical  scale,  and  end  in  the  median  line  of 
associative  union  ; since  organic  atoms  and  molecules 
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exist  in  the  fecund  ovum  in  which  binary  division  com- 
mences, and  gradual  separations  of  molecules,  cells,  and 
tissues  are  carried  on  until  individual  organs  are 
partly  formed,  when  these  organs  are  gradually  per- 
fected in  form  and  united,  first  in  groups,  then  in  sub- 
series, then  in  series,  then  in  systems,  which  are  con- 
nected in  sections,  to  be  finally  united  in  distinct  hemi- 
alities  of  organism. 

Here  we  may  observe  that  as  there  are  successive 
moults  of  external  skins  of  larval  insects,  and  of  final 
nymphal  envelope,  so  there  are  successive  absorptions 
of  embryonic  envelopes  with  destruction  of  the  final 
after-birth  of  a placento-mammalian  foetus.  What 
then  are  the  successive  extinctions  of  organic  species  in 
palaeontological  evolution  % and  the  final  extinction  ol 
useless  species  at  the  end  of  metamorphic  social  evolu- 
tion in  this  natural  world  % 

Metamorphic  Evolution  of  a Human  Foetus. — 
We  cannot  give  an  exact  description  of  the  progres- 
sive changes  of  substance  in  the  ovum  without  dia- 
grams (which  may  be  seen  in  standard  works  of  physi- 
ology) ; nor  convey  a clear  idea  of  the  successive  forma- 
tions and  transformations  of  organs  and  systems  in  the 
embryo  and  in  the  foetus  of  a mammal,  without 
diagrams  ; but  we  may  note  that  there  are  three  main 
periods  of  metamorphic  evolution  (or  we  might  say 
four),  which  are  themselves  divisible  into  definite 
phases,  thus  : 1°.  The  ovum  gives  origin  to  germinal 
membranes.  2°.  Germinal  membranes  give  origin  to 
the  embryonic  rudiments  of  an  organism,  and  its  cover- 
ings, surrounded  by  villi  or  suckers  which  draw  a kind 
of  serous  liquid  from  the  mucous  walls  of  the  uterus  to 
sustain  the  embryo,  as  the  “ spongioles  ” of  the  roots  of 
plants  supply  nutriment  to  a growing  vegetal  organism. 
3°.  At  the  end  of  seven  or  eight  weeks  rudimental 
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organs  are  considerably  developed  in  a human  foetus 
and  blood-vessels  extend  from  the  body  of  the  embryo 
into  the  surrounding-  chorion  (external  envelope),  to 
form  a direct  connection  with  the  walls  of  the  uterus, 
in  a limited  placental  area,  and  thus  commences  the 
umbilico-placental  or  foetal  period,  which  continues 
until  the  organism  is  completely  formed  at  the  end  of 
the  sixth  or  seventh  month,  when  the  child  may  be 
born  in  a very  weakly  state  and  live  ; or,  4°.  It  may 
(and  generally  does)  enter  into  a fourth  period,  and 
continue  in  the  womb  during  some  two  months  longer 
to  grow  in  bulk  and  strength,  with  a better  chance  of 
life  and  vigorous  health  at  birth. 

Thus  we  have  a germinal  period  of  short  duration  ; 
a further  embryonic  period  of  several  weeks  ; a further 
foetal  period  of  some  months  ; and  an  additional  period 
of  one  or  two  months’  duration,  sometimes  nearly 
three  months.  The  shortest  known  period  of  gesta- 
tion is  about  six  months  where  the  child  has  lived  ; 
the  longest  case  of  protracted  gestation  forty-seven 
weeks ; but  these  are  very  exceptional  cases  of  human 
gestation  of  living  infants.  (See  Carpenter’s  “ Human 
Physiology,”  §§  753,  4,  5,  sixth  edition,  1864.) 


1°.  Germinal  $ Rudiments  of  the  amnion  and  the  skin  of  foetus  gradu- 
Transition.  \ ally  formed  from  substance  of  the  ovum. 


IF.  Embryonic 
Period. 


IIP.  Foetal  Pe- 
riod. 


IV  . Final  Pe- 
riod. 


f 1.  Tissues  and  organs  separately  commenced  in  central 
< regions. 

( 2.  Groups  of  organs  become  distinct  in  all  regions. 

f 3.  Series  of  groups  unconnected  in  all  regions. 

I 4.  Systems  and  senses  unconnected  in  all  regions. 

(.  5.  Sectional  mechanisms  partially  connected. 

f 6.  Bilateral  halves  united. 

I 7.  Increase  of  bulk  in  well-formed  body. 

(.  8.  Birth  of  infant  and  separation  of  afterbirth. 


After  the  birth  of  the  child,  the  lacteal  phase  of 
gestation  begins  the  developmental  career  of  infancy, 
childhood,  adolescence,  virility,  maturity,  decline, 
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decay,  in  a progressive  series  of  successive  phases  and 
transitions,  to  end  in  the  death  of  the  mortal  body, 
and  the  resurrection  of  the  spirit  in  a supernatural 
world. 

A practical  knowledge  of  the  successive  transforma- 
tions of  embryonic  evolution  in  any  given  type  of 
organism  is  useful  in  many  cases,  but  that  is  not  a 
question  of  abstract  method,  with  regard  to  the  general 
laws  and  principles  of  metamorphic  evolution,  in  all 
types  of  organism  and  in  all  degrees  of  extension. 
General  theorems  are  the  instruments  of  analytical 
method,  and  these  are  represented  by  appropriate 
symbols  of  notation  for  organic  scales  and  evolutive 
cycles. 

Organic  scales  of  structure  have  given  us  an  im- 
portant theorem  of  organic  method  and  universal  classi- 
fication. Evolutive  cycles  of  life-history  in  any  one 
species  of  organism,  and  more  especially  in  the  human 
body,  give  us  an  important  theorem  of  evolutive  method 
and  universal  progression ; or  perpetual  life  and  motion 
in  any  world,  or  in  all  worlds. 

We  have  given  numerous  examples  of  the  application 
of  a definite  scale  of  symbols  to  all  degrees  of  biome- 
trical analysis,  and  a still  more  simple  scale  of  symbols 
will  be  sufficient  to  denote  a complete  cycle  of  life- 
history  in  any  type  of  organism,  and  in  all  degrees  of 
generality,  thus  : 

Symbols  of  an  Evolutive  Cycle. 

0.  Phase  of  embryonic  formation  to  time  of  birth, 
tr.  Phase  of  growth. 

<l>.  Phase  of  virility  and  maturity. 

jIy.  Phase  of  decline. 

as.  Phase  of  death  and  resurrection. 

These  primary  distinctions  of  successive  phases  of 
life-history  are  common  to  all  types  of  organisms,  and 
in  all  degrees  of  complex  integrality  in  individuals, 
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species,  realms,  and  epicosms,  as  far  as  they  can  be 
verified  in  our  natural  world  on  this  planet  earth. 

Natural  divisions  in  each  of  these  primary  distinc- 
tions are  easily  observed  in  individual  human  life- 
history,  but  they  need  no  other  symbols  than  those  of 
common  names  and  numerals,  thus — 


General  Phases. 
0.  Formation. 

'i'.  Growth. 

'I'.  Meridian. 

/ii.  Decline. 

® . Separation. 


SPECIAL  PHASES. 


0.  Egg  formation  and  fecundation. 
0.  Embryonic  evolution  and  birth. 


1.  Childhood 

2.  Youth  ... 

3.  Adolescence 

4.  Manhood 


0 to  8 years  of  age. 

8 to  15  „ 

15  to  22  „ 

22  to  29  „ 


, Skill  ripeness  ...  29  to  36 

. Judgment  ripeness  ...  36  to  43 

. Female  unprolific  age...  43  to  50 

. Moral  stability 50  to  57 

, Authority  phase  ...  57  to  64 

Wisdom  phase 46  to  71 

Prudence  phase  ...  71  to  78 

Senility  phase 78  to  85 

. Death  of  mortal  body. 

Separation  of  spirit  from  body. 


33 
33 
3 3 
33 
33 
33 
33 
33 


These  details  of  individual  life-history  in  human 
beings  are  of  no  importance  to  the  general  theorem  of 
abstract  evolutive  method,  and  therefore  we  omit  them; 
although  similar  destinctions  may  be  recognized  in 
dealing  with  problems  of  collective  social  evolution 
and  palaeontology. 

In  dealing  Avith  questions  of  individual,  social,  and 
palaeontological  metamorphic  evolution,  we  note  that  the 
formation  of  the  egg  precedes  the  formation  of  organic 
cells  and  tissues  within  the  egg.  Connective  elements 
are  first  developed,  and  after  these  the  membranes 
of  the  external  and  internal  skin ; within  which  skin 
relational  and  organic  systems  are  gradually  and  simul- 
taneously developed.  There  is  no  great  interest  in 
noting  these  details  of  embryonic  evolution  as  a point 
of  analytical  method,  but  the  case  is  somewhat  different 
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with  regard  to  metamorphic  ’or  synthetic  social  and 
palaeontological  evolution.  Although  societies  and 
classes  are  developed  together  in  the  collective  or- 
ganism of  society,  we  note  that  families  are  first  imper- 
fectly formed  ; then  municipalities  or  clans  ; then  castes 
and  classes,  trades,  corporations,  and  professions 
(priests,  soldiers,  farmers,  artisans,  etc.) ; and  by  de- 
grees great  nationalities ; after  which  we  may  foresee 
the  natural  developments  of  international  federations, 
and  finally,  the  social  federation  of  all  the  races  of 
mankind,  on  different  continents,  in  both  hemispheres. 

Geological  investigations  show  that  the  inorganic 
spheres  (atmosphere,  ocean,  and  land)  were  naturally 
formed  before  the  organic  realms  could  be  developed  ; 
palaeontological  observation  shows  that  the  lowest 
types  of  animal  and  vegetal  organism  were  formed 
more  or  less  universally  and  simultaneously  before 
higher  species  were  developed  ; and  the  highest  of  all 
mammal  species,  that  of  mankind,  was  the  latest  as 
well  as  the  highest  degree  of  metamorphic  development 
in  palaeontological  evolution. 

We  may  naturally  suppose  that  the  simple  elements 
of  matter  existed  in  the  incandescent  mass  of  the  globe, 
before  any  of  the  inorganic  spheres  of  atmosphere, 
ocean,  and  land  were  distinctly  formed ; but  special 
deposits  of  metallic  ores  may  have  been  simultaneous 
with  the  formation  of  rocks  in  the  crust  of  the  globe. 

The  subdivisions  of  the  palaeozoic,  mesozoic,  neozoic, 
and  anthropozoic  periods  may  be  made  as  geologists 
and  palaeontologists  deem  fit,  without  regard  to  the 
analytical  order  and  number  of  factors  of  an  organic 
scale,  such  as  that  of  vol.  i.,  page  329,  which  is  merely 
mnemonic.  Thus,  Lawrentian,  Cambrian,  feilurian, 
Devonian,  carboniferous  and  permian  strata  may  be 
natural  subdivisions  of  the  great  palceozo'ic  period ; and 
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those  of  tviassic,  liassic,  oolitic  and  cretaceous  may  be 
convenient  subdivisions  of  the  mezo'ic  period ; as  eocene 
and  miocene  may  be  suitable  names  for  the  suc- 
cessive phases  of  the  neozoic  period,  before  mankind 
appeared  on  earth,  as  the  characteristic  of  an  cinthro- 
pozoic  or  final  period  of  palaeontological  evolution.  The 
main  distinctions  need  be  only  such  as  primary, 
secondary,  tertiary,  and  quaternary,  or  palaeozoic, 
mesozoic,  neozoic,  and  anthropozoic  ; while  the  natural 
subdivisions  of  each  of  these  great  periods  may  be 
variously  indicated  by  such  fossil  remains  as  charac- 
terize an}7  given  strata  in  each  one  of  the  main  divisions. 
As  far  as  abstract  method  is  concerned,  we  need  only 
note  the  chief  phases  of  metamorphic  evolution  in  all 
kinds  and  degrees  of  organisms. 

Problems  of  evolutive  origin  and  destiny.  — The 
known  facts  of  human  genealogy,  embryology,  evolu- 
tion, and  dissolution  lead  to  the  question  of  resurrection 
and  spiritual  evolution ; which  again  leads  to  the  idea 
of  vital  revolution  and  alternations  of  individual  exist- 
ence in  four  different  worlds.  This  again  leads  to  the 
idea  of  successive  generations  of  humanity  on  earth,  and 
of  potential  human  pre-existence  in  the  spiritual  world 
before  it  was  brought  into  the  natural  world.  And 
then  again,  how  did  the  first  human  beings  come  down 
from  heaven  upon  earth  ? by  what  miracle  of  creative  or 
evolutive  energy?  What  connection  has  the  human 
race  with  any  other  species  of  animal  organism  ? and 
what  was  the  origin  of  all  the  different  species  of  animal 
and  vegetal  life  in  this  natural  world  ? 

It  is  known  from  palseontological  history  that  the 
lower  types  of  vegetal  and  animal  organism  existed  on 
this  globe  long  before  the  higher  types  appeared.  It  is 
also  known  that  the  globe  itself  existed  in  an  in- 
candescent, or  primitive  state,  long  before  any  form  of 
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vegetal  or  zoophytal  organism  appeared  upon  its  sur- 
face, in  the  ocean,  or  on  land.  These  known  facts  have 
given  rise  to  speculations  of  creative  evolution  which 
attract  serious  attention  in  our  time  ; and  notably  the 
speculative  theory  of  the  “ origin  of  species  (from  a few 
simple  organic  cells)  by  a slow  process  of  successive 
transformations  of  form  and  structure,  in  individual 
organisms,  during  millions  of  ages,  since  the  first  ap- 
pearance of  organic  cells,  or  protoplasm,  in  the  ocean 
or  elsewhere.” 

This  hypothesis  is  plausible  in  comparison  with  the 
known  facts  of  embryonic  evolution  at  the  present  time, 
where  simple  organic  cells,  or  ova,  are  transformed  by 
metamorphic  evolution  in  a few  days,  or  weeks,  or 
months,  into  very  complex  organisms,  such  as  those  of 
insects,  birds,  reptiles,  mammals,  and  of  man  himself. 
It  is  also  known  that  the  embryos  of  frogs  assume  the 
form  of  fishes  and  swim  in  the  water  before  they  shed 
their  tails  and  become  batrachian  reptiles. 

But  this  question  of  evolution  does  not  explain  the 
problem  of  creation.  How  were  the  first  organic  cells 
created  or  evolved  from  protoplasm  % and  how  comes  it 
that  even  now,  innumerable  varieties  of  microscopic 
vegetal  and  zoophytical  organisms  remain  permanently 
as  they  were  in  the  first  ages  of  the  world,  since  the 
fossil  remains  of  the  same  species  as  actually  living 
microscopical  forms  are  found  in  the  most  ancient  of 
reliquial  rocks  \ Why  have  these  microscopic  species 
not  been  transformed  in  succeeding  ages  as  other  simple 
organisms  (by  this  hypothesis)  have  been  transformed  ? 

As  far  as  human  history  and  experience  can  carry  us 
back  into  the  ages  of  organic  evolution,  the  eggs  and  seeds 
of  all  known  species  give  origin  to  the  same  forms  of 
organism,  with  only  such  small  variations  as  food  and 
climate,  habits  and  conditions  bring  about  in  different 
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regions,  and  these  are  merely  varieties  of  races  in  the 
same  species,  vegetal  or  animal.  It  is,  however,  not 
difficult  to  conceive  that  the  ova  of  one  species  might 
possibly,  in  exceptional  cases,  give  origin  to  a different 
species,  since  embryonic  transformations  depend  mainly 
on  the  principle  of  life  which  animates  the  foet  us,  more 
than  on  the  substance  of  the  ova  or  the  seed.  The  egg 
of  a fish  might  not  perhaps  be  absolutely  unfit  lor  the 
embryonic  evolution  of  a serpent,  nor  the  egg  of  a ser- 
pent absolutely  unfit  for  the  embryonic  evolution  ol  a 
bird.  The  incubation  of  an  egg  seems  to  be  less  de- 
pendent on  the  parent  birds,  than  the  gestation  of  a 
mammalian  ovum  on  the  mammalian  parent ; still  the 
substance  of  an  ovum  and  the  blood  of  a female  monkey 
may  not  perhaps  be  very  widely  different  from  the 
ovum  and  the  blood  of  a human  female,  and  therefore 
we  may  easily  conceive  the  possibility  of  a human  spirit 
clothing  itself  with  a human  body  from  the  matter  of 
an  ovum  and  the  blood  of  a female  monkey,  almost  as 
easily  as  from  the  matter  of  the  ovum  and  the  blood  of 
a human  female.  And  after  the  birth  of  the  human 
infant,  the  monkey-mother  might  give  it  suck  and  keep 
it  warm  as  naturally  as  a human  mother.  Nor  would 
the  astonishment  of  the  human  child,  as  it  grew  to  the 
adult  state,  be  very  much  greater  at  finding  its  parents 
dumb  and  stupid,  than  that  of  some  very  intelligent 
children  born  of  parents  deaf  and  dumb,  in  the  present 
generation;  or  stupid  and  ferocious,  if  notdeaf  anddumb. 

These  questions  become  inevitable  in  connection  with 
problems  of  organic  correlations  of  all  kinds  and  de- 
grees, in  which  we  have  to  investigate  the  creative 
origin  and  pre-existence  of  individuals,  species,  realmic 
types,  and  epicosmic  realms  ; the  natural  genealogy  and 
metamorphic  evolution  of  individuals  and  species  ; the 
developmental  evolution  of  individuals  and  species  ; the 
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final  dissolutions  and  extinctions  of  complex  organisms 
of  all  kinds  and  degrees  ; perpetual  resurrections,  in- 
visible evolutions,  and  alternating  revolutions  (or  re- 
incarnations) of  individuals  and  species,  realms  and 
epicosms.  These  are  problems  of  cosmological  dyna- 
mics, suggested  by  known  facts  and  laws  of  life  and 
organization,  evolution  and  perpetuation  in  the  visible 
world,  inseparable  from  invisible  potential  worlds  of 
pre-existence  and  of  resurrection.  Our  hypothesis  of 
pre-existent  forms  and  possible  epochs  of  heterogenesis, 
dispenses  with  the  difficulty  of  “ missing  links,”  which 
embarrasses  the  hypothesis  of  gradual  transformations, 
extinctions,  and  survivals,  by  means  of  “ the  struggle 
for  existence  and  natural  selection.”  A human  foetus 
which  passes  through  successive  phases  of  transforma- 
tion in  its  mother’s  womb,  is  not  first  the  soul  and  body 
of  a plant ; then  the  soul  and  body  of  a worm  ; then 
the  soul  and  body  of  a fish  ; then  the  soul  and  body  of 
a reptile ; then  the  soul  and  body  of  a bird  ; then  the 
soul  and  body  of  a monkey  ; and  finally  the  soul  and 
body  of  a man.  It  is  at  first  the  soul  of  a human  being 
placed  in  special  conditions  of  physical  existence  ; in 
which  conditions  it  has  to  form  a physical  body  to  live 
in  ; just  as  an  emigrant  f^Bba^  a civilized  community 
hito  a new  country,  and  in  new  conditions  of  existence 
has  to  build  himself  a house  with  such  materials  as  he 
can  find  ; and  in  doing  this,  he  first  forms  a tent,  like 
the  poor  undeveloped  savage,  then  builds  a hut  or  a 
log-house,  and  by  degrees,  in  time  is  able  to  build  a 
mansion  like  the  one  he  left  at  home  in  his  native  land, 
and  brought  with  him  in  his  mind  before  he  could 
realize  it  in  material  shape. 

And  so  of  all  types  of  organism  ; they  bring  with 
them  in  ethereal  form  the  physical  form  and  structure 
which  they  realize  in  metamorphic  evolution. 
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existence,  as  organic  cells  come  and  go  by  alternations 
of  nutrition  and  secretions  in  the  individual  organism. 
Revolutions  and  alternations  of  existence  are  as  natural, 
therefore,  in  vital  kinematics  as  evolutions  and  organic 

o 

correlations  of  existence.  The  perpetual  circulations 
of  individuals  in  and  out  of  natural  worlds,  is  just  as 
regular  as  the  circulations  of  atoms  in  and  out  of  natural 
bodies.  Individual  atoms  are  the  same  when  grouped, 
together  in  organic  cells  and  tissues  as  when  disengaged 
from  such  associations,  free  to  enter  into  new  associative 
combinations  ; and  so  of  individual  human  beings, 
leaving  communities  in  this  world  to  enter  into  societies 
in  a higher  world. 

We  can  verify  successive  phases  of  progress  in  the 
life-history  of  mankind  on  earth,  and  we  may  imagine 
successive  phases  of  perfective  evolution  in  the  potential 
spiritual  sphere  from  which  new  generations  of  indi- 
viduals descend  into  this  natural  world ; the  collective 
progress  of  the  race  in  any  world  involves  the  improve- 
ment of  individuals  in  successive  generations,  and  we 
may  form  a scale  of  evolutive  life-history  in  the  spiritual 
world,  analogous  to  that  of  earth-life,  by  merely  revers- 
ing the  symbols  and  adopting  ideal  definitions  of  per- 
fectibility, thus  : 

IQ  — © . Transition  from  one  tvorld  to  another. 

\ x]r  — * . Ultiinating  perfective  phase  of  spirit  life. 

cj,  — ©.  Meridian  perfective  phase  of  spirit  life. 

4V  — . Initial  perfective  phase  of  spirit  life. 

® — j e.  Purgatorial  phase  of  resurrectional  life. 

This  theoretical  scale  is  equally  applicable  to  all 
deo-rees  of  extension  in  spiritual  or  potential  spheres 
of  existence,  for  individuals,  species,  realms,  and 
epicosths  \ but  we  need  not  dwell  at  piesent  on  ideal 
problems  of  universal  evolution  in  unknown  woilds 
and  spheres,  nor  on  the  general  conditions  of  life  in  any 
world,  nor  on  the  special  conditions  of  life  in  the  ocean 
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and  in  the  atmosphere,  as  limits  of  space  in  our  natural 
world  ; nor  on  the  lease  of  individual  life  in  different 
species  of  animal  and  vegetal  organisms,  as  limits  of 
time  in  this  world  ; and  as  we  have  now  sufficiently  ex- 
plained the  two  main  theorems  of  bioteclinical  method, 
applied  to  a systematic  analysis  of  the  known  realms  of 
nature,  may  we  not  apply  these  instruments  of  method 
to  a theoretical  analysis  of  unknown  realms  and  spheres 
of  existence  in  other  worlds,  and  to  future  evolutions 
of  human  society  in  this  world  ? 

These  are  questions  of  inductive  method  and  philo- 
sophical speculation  which  will  constitute  a distinct 
branch  of  investigative  method. 

As  far  as  the  vital  dynamics  of  epicosmic  realms  are 
concerned,  we  can  only  observe  and  analyze  organic 
forces  and  modes  of  motion  as  nature  presents  them  to 
us  in  existing  phenomena,  but  as  far  as  human  nature 
and  society  are  involved,  we  can  analyze  the  past  his- 
tory of  human  progress  and  the  acquired  means  of  im- 
proving the  inferior  realms  of  nature.  From  these 
known  facts  we  may  form  some  idea  of  the  modes  in 
which  mankind  may  in  future  generations  be  able  to 
improve  all  the  arts  and  sciences,  as  means  of  improving 
airimal  and  vegetal  species  for  mutual  advantage  ; 
and  thus  foresee  that  the  abstract  science  of  rational 
biologies  may  be  applied  to  the  practical  purposes  of 
human  advancement  and  cosmic  perfectibility.  A mo- 
mentary retrospect  of  biometrical'  and  evolutional 
analysis  will  remind  the  student  of  both  facts  and  im- 
plications in  this  branch  of  method. 

Biometry. — From  individual  biometry  we  ascend1  to 
the  application  of  the  same  methods  of  analysis  to 
social  or  collective  organisms,  to  realmic  organisms,  and 
to  universal  epicosmic  unity.  These  applications  of 
organic  method  have  been  partially  made  in  the  four 
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preceding  volumes  ; and  only  partially,  on  account  of 
the  immensity  of  the  task.  We  may,  therefore,  remind 
the  student  of  the  nature  and  extent  of  the  problems 
of  organic  science  and  philosophy,  by  a short  synopsis 
of  biometrical  analysis,  without  dwelling  on  the  corre- 
sponding problems  of  individual,  collective,  realmic,  and 
epicosmic  evolution. 


Complex  Units.  Analytical  Aspects. 

C 1.  Genealogy  of  the  individual  soul  and  body. 
Biometry  of  an  indi-J  2.  Embryology  of  the  individual  soul  and  body, 
vidual  spirit.  j 3.  Anatomy  of  the  individual  soul  and  body. 

(.  4.  Physiology  of  the  individual  soul  and  body. 

!1.  Genealogy  of  collective  humanity  on  earth. 

2.  Metamorphic  evolution  of  collective  society. 

3.  Anatomy  of  a complete  social  humanity. 

4.  Physiology  of  a universally  organized  humanity. 

51.  Genealogy  of  the  realmic  type. 

2.  Palaeontology  of  the  realmic  type. 

3.  Comparative  anatomy  of  classes,  species,  etc. 

4.  Comparative  physiology  of  classes,  species,  etc. 


•p.  , f ,,  ( 1.  Cosmic  genealogy  of  epicosmic  realms,  etc. 

Biometry _oi  tne  ^ 2.  Palaeontological  evolutions  of  epicosmic  realms. 


Universal  Epicosm, 
Physical  and  Vital. 


) 3.  Comparative  anatomy  of  epicosmic  realms,  etc. 
( 4.  Comparative  physiologyof  epicosmic  realms, etc. 


This  general  synopsis  of  problems  of  organic  science 
leads  at  once  to  the  induction  of  collective  human 
evolution  in  four  distinct  worlds  of  existence,  simul- 
taneous for  the  race,  though  alternating  in  successive 
cycles  for  individuals.  The  same  induction  implies 
collective  existence  in  four  worlds  of  conditions  for  all 
the  organic  realms  of  nature  on  our  globe  ; simultaneous 
for  all  classes  and  all  species,  in  which  individuals  come 
and  go  continuously  in  alternating  cycles  of  visible  and 
invisible  existence. 

This  mode  of  stating  the  problems  of  life  in  natural 
and  supernatural  spheres  of  existence  shows  at  once 
the  importance  of  the  method  and  the  extent  of  the 
labours  of  investigation  in  the  present  and  in  future 
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ages  of  industrial,  artistic,  scientific,  and  social  evolu- 
tion. 

The  question  of  palaeontological  evolution  has  already 
excited  a considerable  amount  of  interest  in  scientific 
circles,  and  will  naturally  lead  to  higher  and  more  uni- 
versal views  of  origin  and  destiny,  as  the  human  mind 
advances  in  this  direction.  Such  questions,  therefore, 
are  not  exactly  premature  for  all  classes  of  minds, 
although  they  may  be  as  unwelcome  and  ill-suited  to 
the  great  majority  of  undeveloped  adults,  as  questions  of 
sexual  morality  are  unsuitable  to  children  of  tender  age. 

Evolutive  Cycles. — The  human  being  lives  and 
moves  and  has  its  being  alternately  in  four  co-existent 
worlds,  namely  : the  natural,  the  spiritual,  the  incarna- 
tional  and  the  resurrectional.  In  two  of  these  worlds  of 
conditions  (and  probably  in  all  the  four)  the  individual 
passes  through  distinct  cycles  of  existence,  and  in  each 
of  these  cycles  we  may  detect  four  distinct  phases  of 
progression ; thus — 

Evolutive  Cycles.  Phases  in  each  Cycle. 

1st.  Gycle=  ( 1.  Formation  of  an  ovum. 

Formation  1 2.  Formation  of  an  embryo, 
of  the  ) 3.  F ormation  of  a foetus. 

Body.  { 4.  Completion  of  a foetus. 

Birth  and  Deliverance  from  Uterine  Connectives. 

2nd.  Cycle  — C 1.  Youth. 

Evolution  ) 2.  Virility, 
of  the  j 3.  Maturity. 

Individual.  (.4.  Decline. 

Death  and  Deliverance  from  Natural  World  Conditions* 
3rd.  Cycle==  C 1.  Separation  from  the  mortal  coil. 

Resurrection  ) 2.  Conscious  state  of  resurrection, 
of  the  j 3.  Purgation  of  erroneous  ideas. 

Spirit.  ( 4.  Purgation  of  bad  passions. 

Translation  of  Spirit  from  one  World  to  another. 

1.  Etherophysical  and  industrial  progress  in  usefulness. 

2.  Instinctual,  vocational,  and  artistic  progress  in  beauti- 
fulness. 

3.  Mental,  rational,  and  scientific  progress  in  truthful- 
ness. 

4.  Spiritual,  religious,  and  moral  progress  in  merciful- 
ness. 


4th.  Cycle= 
Spiritual  - 
Evolution. 
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We  need  not  inquire  into  the  phases  of  life  progress  in 
the  insurrectional  cycle  and  the  spiritual  cycle  of  life 
history  or  of  individual  evolution  ; nor  minutely  at 
present  into  the  natural  periods  observed  in  each  phase 
of  the  metamorpliic  cycle  of  formation,  but  definite 
successive  periods  are  easily  observed  in  each  phase  of 
the  natural  world  cycle. 

We  cannot  avoid  the  implications  of  evolutional 
analysis  without  ignoring  the  potential  realities  of 
indestructible  vital  forces,  with  the  necessary  contin- 
uities of  life  in  alternate  visible  and  invisible  condi- 
tions of  existence  : and  hence  we  state  the  question  of 
vital  kinematics  with  all  its  natural  implications ; no 
matter  what  opinions  may  be  held  in  different  schools 
of  thought,  with  regard  to  the  immortality  of  the  soul, 
and  the  destiny  of  man. 

We  may  now  pass  on  to  the  next  part  of  vital 
kinematics,  namely,  the  principles  of  vital  mechanism, 
or  the  theory  of  types  of  organism. 

ARCHITECTONIC  PRINCIPLES  OE  VITAL  ORGANISM. 

Artificial  machines  are  constructed  by  men  of  genius 
who  conceive  ideas  of  form  and  structure  before  they 
realise  them.  Supernal  Wisdom  conceives  ideas  of 
form  and  structure  before  living  mechanisms,  such  as 
those  of  animals  and  plants,  appear  on  any  globe. 

Invariable  laws  and  principles  of  mechanism  govern 
all  human  conceptions  of  artificial  instruments  and 
machines ; all  divine  conceptions  of  form  and  structure 
in  living  organisms.  What  then  are  the  architectonic 
laws  and  principles  of  mechanism  in  living  beings  ? 
The  latens  schematismus  corporum,  and  the  latens  pro- 
cessus ad  formam , named  by  Bacon,  centuries  ago,  as 
objects  of  experimental  research. 

These  have  been  explained  as  laws  of  order,  number, 
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weight,  and  measure,  in  the  realms  of  nature  , and  this 
explanation  is  a final  decision  between  the  conflicting- 
notions  of  “ Realists  and  Nominalists,”  since  it  proves 
that  objective  realities  and  subjective  conceptions  are 
governed  by  the  same  invariable  laws  in  human  nature 
and  divine. 

The  investigation  of  these  principles  leads  to  the 
doctrines  of — 1°.  Structural  scales  and  limits ; 2 . 
Evolutional  cycles  and  limits,  as  universal  theorems  of 
biotechnical  method. 

Animal  and  vegetable  types  of  organism  have  been 
analyzed  and  classed  in  the  realms  of  Epicosmic  unity 
(Vol.  I.,  “ Epicosmology  ”).  A more  elaborate  analysis 
of  biological  and  sociological  types  of  organism  is  given 
in  Yols.  III.  and  IV.  (“Biology”  and  “ Sociology  ”). 
We  have  no  other  architectonic  ideas  of  vital  organism 
than  those  which  are  known  in  the  numerous  species 
of  the  six  organic  realms  on  our  planet ; namely,  the 
cryptogamic,  phanerogamic,  radiate,  molluscan,  arti- 
culate and  vertebrate  realms. 

We  may  imagine  that  other  and  superior  types  of 
organisms  may  possibly  exist  in  superior  planets  and 
in  the  sun,  but  such  ideas  can  be  only  fanciful,  since 
we  have  no  conceptive  faculties  of  real  creation  of  this 
kind.  There  is,  however,  a divine  faculty  of  architec- 
tonic ideality  in  creative  omniscience,  analogous  to  the 
human  faculty  of  architectonic  ideality  in  mechanical 
invention,  and  we  may  study  the  laws  of  vital  organism 
and  modes  of  motion  in  divine  creations  of  all  species 
as  we  study  the  principles  of  mechanism  and  the  laws 
of  motion  in  all  types  of  artificial  instruments. 

We  discover  the  architectonic  laws  and  principles 
of  vital  organisms,  but  cannot  create  such  organisms  ; 
we  discover  the  laws  and  principles  of  mechanism  and 
conceive  or  invent  ideas  or  types  of  artificial  instruments 
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of  all  descriptions.  And  herein  lies  the  feeble  likeness 
of  human  reason  to  divine. 

In  what  sense  are  artificial  mechanisms  comparable 
with  vital  organisms  \ 

U.  Working  levers,  axles,  drums,  wheels,  etc.,  correspond  to  bones  and 
muscles,  or  the  relational  systems  of  a vital  organism. 

_ft.  Indicators  or  registering  instruments,  such  as  sensitive  thermometers, 
correspond  to  organs  of  sense  in  animal  organisms. 

0.  Force  generating  and  containing  parts  of  an  artificial  mechanism 
such  as  boilers,  electrical  batteries,  etc.,  correspond  to  the  organs  of 
absorption  and  circulation,  etc. 

H.  The  connective  factors  of  an  artificial  mechanism,  such  as  external 
frames  and  supports,  fuel,  etc.,  correspond  to  the  connective  tissues 
and  secretions,  food,  etc.,  of  a vital  organism. 

There  are  many  different  types  of  mechanism  in  clocks, 
watches  and  chronometers  ; steam-engines  and  locomo- 
tives ; wind-mills  and  water-mills  ; electric  telegraphs 
and  telephones ; rotating  lights  in  light-houses  ; be- 
sides sensitive  instruments  such  as  thermometers  and 
anemometers,  moved  by  different  kinds  of  physical 
force  ; not  to  mention  simple  instruments  which  are 
moved  by  animals  or  by  the  hand  of  man. 

These  various  types  of  artificial  mechanism  may  be 
classed  as  electromagnetic  force  instruments ; thermo- 
logical  force  instruments ; pJiotological  force  instruments; 
barolog  iced  force  instruments,  of  all  descriptions  and 
dimensions. 

The  numerous  types  of  vital  organism  in  organic 
realms  are  moved — 

1°.  By  physical  force  in  combination  with  physiologi- 
cal vital  force  in  cryptogamic  and  phanerogamic  species 
of  vegetal  organism. 

2°.  By  physical  and  zoophytal  vital  force  in  all 
species  of  radiata. 

3°.  By  physical  forces  combined  with  physiological, 
emotional,  and  instinctual  vital  forces  in  all  species  of 
animal  organism,  in  the  organic  realms  of  mollusGa 
articulata  and  vertebrata. 
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4°.  By  physical  forces  in  union  with  physiological, 
instinctual,  rational,  and  spiritual  vital  forces  in  human 
nature,  as  the  crowning  summit  of  all  the  realms. 

The  chemical  means  of  generating  force  for  electro- 
magnetic mechanisms,  and  the  means  of  generating 
force  by  combustion  for  thermological  mechanisms,  may 
be  placed  in  parallel  with  the  means  of  generating 
physical  force  in  different  types  of  organism.  These 
diversities  of  biological  characteristics  have  been  ex- 
plained in  our  “ Biology,”  under  the  heads  of  alimentary 
constitutions  in  herbivorous,  insectivorous,  carnivorous, 
and  omnivorous  animals  ; vascular  temperaments,  of 
rapid  or  slow  circulation,  respiration,  and  combustion, 
in  sanguine,  bilious,  nervous,  and  lymphatic  individuals; 
procreational  habits  of  the  sexes,  in  monogamous  foxes, 
polygamous  seals, promiscuous  dogs, and  progeny-foisting 
birds  (cuckoo). 

The  different  arrangements  and  proportions  of  loco- 
motive organs  have  also  been  noticed  in  fishes  and  other 
types  of  organism  adapted  to  live  and  move  in  water  ; 
mammalian  types  adapted  to  move  on  land,  as  horses 
(or  in  the  sea,  as  whales  and  seals  ; or  in  the  air,  as 
bats) ; in  birds  adapted  to  swim  and  dive  in  water,  but 
unable  to.fly  in  the  air,  such  as  auks  and  penguins; 
others  to  run  on  the  ground,  as  the  apteryx  and  the 
ostrich  ; others  to  fly,  run,  and  swim,  as  the  wild  goose. 
The  relational  systems  of  the  body  in  all  these  types 
of  organism  are  constructed  as  levers  of  work  and 
locomotion  in  given  conditions  suited  to  the  instinct 
and  vocation  of  the  species,  as  an  instrument  of  provi- 
dential work  to  be  done  on  the  surface  of  our  globe. 
Some  work  by  night,  others  by  day,  and  others  again 
in  twilight  only  : as  nocturnal  owls  and  insects,  diurnal 
eagles  and  butterflies,  vespertillian  bats  and  moths. 
There  are  also  tropical  races  of  animals  and  plants,  tern- 
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perate  clime  fauna  and  flora,  frigid  clime  fauna  and 
flora. 

God  creates  living  instruments  of  all  species  for 
special  kinds  of  work  and  use  ; Man  creates  artificial 
instruments  of  all  descriptions  for  special  kinds  of  work 
and  use.  And  hence  the  likeness  of  human  nature  to 
divine. 

Collective  mankind  on  earth  invents  its  own  lan- 
guages, laws,  and  institutions,  and  to  this  extent 
(under  the  inspiration  and  religious  guidance  of  celestial 
humanity)  creates  its  own  sociological  organism,  just  as 
the  individual  foetus  in  the  womb  (under  the  emotional 
influence  of  the  maternal  spirit  and  her  uterine  supplies 
of  nutriment)  creates  its  own  physiological  organism ; 
so  that,  in  this  sense,  both  individual  man  and  collective 
mankind  construct  their  own  purely  external  and  in- 
strumental organisms  of  work  and  use  in  this  natural 
world.  The  incarnative  formation  and  metamorphic 
evolution  of  an  individual  foetus  in  the  womb  would 
seem  to  be  an  unconscious  or  automatic  process ; while 
the  invention  of  languages,  laws,  and  institutions,  as 
well  as  that  of  artificial  mechanisms  of  all  descriptions 
(as  instruments  of  work  and  use),  would  seem  to  be 
conscious  modes  of  thought  and  activity  in  collective 
mankind,  unless  we  suppose  that  architectonic  ideas 
of  mechanical  invention  are  impressed  on  the  minds  of 
inventors,  as  the  revelations  of  prophets  and  the  in- 
spirations of  artists  and  of  poets  are  impressed  by  in- 
visible spirits  on  the  minds  of  men  of  genius.  In  this 
case  human  minds  are  only  receivers  of  architectonic 
ideas  already  known  to  superior  minds,  as  children  re- 
ceive the  languages  and  customs  of  the  adult  individuals 
of  their  own  race  and  family.  If  there  be  “ nothing 
new  under  the  sun,”  such  mechanisms  as  locomotives, 
railways,  electric  telegraphs,  and  other  artificial  inven- 
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tions,  must  have  been  known  from  all  eternity  in  other 
worlds,  and  social  organisms  of  all  descriptions  must 
have  been  as  common  in  all  human  races  on  inhabited 
globes  as  individual  organisms  of  all  types  and  realms. 
Man  would  thus  be  a partially  conscious  and  partially 
unconscious  instrument  in  the  hands  of  his  Maker. 


The  health  and  disease  of  individuals  and  nations  are 
questions  of  vital  equilibrium,  and  these  are  closely 
allied  to  questions  of  wealth  and  poverty  of  individuals 
and  nations. 

I.  Health  and  wealth,  then,  are  two  main 
questions  of  vital  equilibrium. 

A second  aspect  of  vital  statics  is  that  of 

II.  Vital  centres  of  gravity  in  the  dominant 
attractions  of  individuals  and  nations. 

A third  aspect  of  vital  statics  is  that  of 

III.  Actual  and  potential  realities  of  life 
in  co-existent,  natural,  and  supernatural 
worlds. 

r.  HEALTH  AND  "WEALTH : DISEASE  AND  POVERTY.  ' 

Mens  sana  in  corpore  sano : Health  and  wealth  of 
body,  soul,  mind,  and  spirit.  We  need  not  enter  into 
the  details  of  medical  and  sanitary  arts  and  sciences,  to 
show  that — 

Tcmpci  ance,  industry , innocent  athletic  sports,  ctncl 
economic  thrift  lead  individuals,  classes,  and  nations  to 
the  statical  equilibrium  of  health  and  wealth  ; whereas 
it  is  equally  notorious  that 


Vital 

Statics. 


H.  Human  statics. 
U.  Vegetal  statics, 
0.  Animal  statics 
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Intemperance , idleness , mischief,  and  extravagance 
lead  individuals,  classes,  and  nations  into  a ruinous 
state  of  disease  and  poverty. 

Ailing  individuals  and  struggling  classes  hold  a place 
between  sufficiency  and  privation  ; while  the  most  un- 
fortunate become  patients  in  hospitals,  infirmaries,  and 
asylums,  or  paupers  in  workhouses  and  refuges  of  the 
destitute. 

Wholesome  dwellings,  farmsteads,  workshops,  and 
places  of  business  are  proper  resorts  of  healthy  and 
well-to-do  classes  ; but  these  are  not  yet  universally 
organized  for  families  and  classes  in  villages,  towns, 
cities,  and  provinces,  even  in  the  most  pacific  and  in- 
dustrious nations.  The  vital  statics  of  health  and 
wealth  are  far  from  being  in  a state  of  stable  equili- 
brium in  any  family,  class,  or  national  community. 
The  sanitary  improvement  of  habitations,  and  habits  of 
temperance  in  families  and  nations,  are  loudly  called 
for  by  public  opinion,  but  not  very  rapidly  or  exten- 
sively realized  in  practice  anywhere  as  yet. 

ART  AND  CRAFT— SKILL,  WITH  USEFUL  KNOWLEDGE. 

The  instinctual  soul  of  man  may  be  cultivated  or 
uncultivated,  skilful  or  unskilful,  well  informed  or 
ignorant  of  useful  knowledge  in  the  practical  arts  and 
crafts  of  industry  and  commerce,  or  in  the  arts  of 
elegance  and  refinement.  We  need  not  study  theories 
of  art  and  beauty  in  works  of  handicraft  or  poetry, 
music  or  the  drama,  to  show  that 

Docility,  application,  innocent  art-games,  and  culture 
of  taste  lead  individuals,  classes,  and  nations  to  skilful 
developments  of  statical  equilibrium  in  all  the  arts  of 
use  and  beauty  ; whereas 

Indocility,  carelessness,  gambling  excitements,  and 
want  of  education  involve  individuals,  classes,  and 
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nations  in  ignorance,  filthiness,  stolidity,  and  gross- 
ness. 

Badly- educated  or  ill-trained  individuals  and  classes 
hold  an  intermediate  place  between  these  extremes ; 
while  the  most  indocile  and  neglected  fall  into  gambling 
hells  and  sinks  of  sensuality. 

Useful  arts  and  crafts,  schools  of  literature  and  art, 
theatres  and  concerts,  galleries  of  painting  and  sculp- 
ture, museums  of  architecture  and  engineering  inven- 
tions, are  more  or  less  well  organized,  and  partially 
distributed  in  civilized  communities,  but  still  inade- 
quately for  the  education  and  refinement  of  all  classes 
in  the  most  industrial  and  wealthy  nations.  The 
modern  efforts  of  educational  hoards  may  bring  about 
in  time  a better  state  of  general  skill  and  artistic  taste, 
not  only  in  the  working  classes,  but  in  the  middle  and 
the  upper  classes  also,  as  a social  mean  of  artistic  excel- 
lence in  Christian  nations. 

REASON  AND  SCIENCE,  IRRATIONALITY  AND 
DOGMATISM. 

The  rational  mind  of  man  may  be  strong  or  weak, 
cultivated  or  uncultivated,  well  instructed  in  science  or 
perverted  by  false  dogmatism  ; but  we  need  not  enter 
minutely  into  the  common  methods  of  investigation  or 
the  science  of  invariable  laws,  to  show  that  capacity  of 
understanding , travel  and  observation,  experimented  in- 
vestigation and  systematic  verification,  lead  individuals, 
classes  and  nations  into  a true  science  of  the  invariable 
laws  of  nature,  and  a rational  equilibrium  of  the  en- 
lightened human  mind  ; whereas,  incapacity  of  under- 
standing, ivant  of  travel  and  observation,  neglect  of 
experimental  observation,  and  of  systematic  verification, 
leave  the  minds  of  individuals,  classes,  and  nations  in  a 
state  of  ignorant  irrationality  or  fanatical  dogmatism. 
Sects  of  positivists  and  negativists,  materalists  and 
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atheists,  not  to  mention  opposite  extremes,  are  well- 
known  examples  of  irrational  dogmatism  and  want  of 
equilibrium  in  the  ill-enlightened  mind. 

Sophistically  trained  individuals  and  classes  fall  into 
an  irrational  state  of  sectarian  dogmatism  and  intoler- 
ance, while  the  idiotic  and  the  utterly  insane  are 
confined  in  public  or  private  lunatic  asylums,  or  allowed 
to  walk  about  as  harmless  idiots. 

Practical  museums  and  laboratories,  schools  and  col- 
leges of  physical  science  and  mathematics ; meteoro- 
logical and  astronomical  observatories ; universities  and 
faculties  of  biological  science,  have  been  partially 
organised  in  civilized  communities,  but  comparatively 
few  individuals  are  trained  in  such  institutions  ; and 
the  so-called  scientific  class  of  students  is  a very  limited 
number  of  individuals  in  the  most  civilized  nations. 

In  the  practical  study  of  comparative  anatomy,  phy- 
siology and  embryology,  an  accurate  knowledge  of 
biological  phenomena  is  taken  as  a substitute  for  a 
science  of  the  invariable  laws  of  organic  nature,  whereas 
a knowledge  of  chemical  and  physical  phenomena  is 
held  to  be  insufficient  without  a mathematical  science 
of  invariable  laws  which  govern  all  physical  and 
mechanical  modes  of  motion.  We  may  foresee,  how- 
ever, that  in  future  the  biotechnical  principles  of  organic 
science  and  philosophy  will  be  as  firmly  established  as 
the  mathematical  principles  of  physical  or  natural 
science  and  philosophy. 

Sectarian  dogmatism  will  then  be  driven  out  of  all 
its  present  strongholds  in  religious  and  irreligious, 
political  and  anarchical  sects  and  parties,  and  be  sup- 
planted by  enlightened  reason  and  true  science ; the 
unstable  equilibrium  of  erroneous  and  conflicting 
opinions  will  be  drawn  into  the  mental  equilibrium 
of  enlightened  reason  and  understanding ; the  natural 
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senses  will  no  longer  mislead  the  mind  to  believe  that 
the  sun  moves  round  the  earth,  nor  emotional  mstinot 
incline  the  heart  to  doubt  of  the  existence  of  divine 
Providence. 

CONSCIENCE  AND  RELIGION,  CRUELTY  AND  IMPIETY. 

The  spiritual  conscience  may  be  naturally  humble, 
honest,  and  pious,  well  disciplined  by  patience,  for- 
bearance, self-restraint,  and  fortitude ; or  it  may  be 
naturally  proud,  dishonest,  immodest,  and  even  dia- 
bolical . 

It  is  well  known  that  conscientiousness,  humility, 
self-restraint , religious  faith,  hope,  and  charity,  lead  to 
moral  equilibrium  in  the  heart  of  man,  both  individually 
and  collectively ; whereas  cruelty,  violence,  homicidal 
delirium,  and  diabolical  impiety  of  heart  lead  to  des- 
potism, robbery,  warfare,  and  libertinism,  the  ruin  of 
religion  and  morality  in  individuals,  families  and  tribes. 

A sort  of  half-way  house  between  the  two  is  formed 
of  those  who  are  naturally  weak  and  superstitious,  or 
self-righteous  and  fanatical ; well  meaning  in  their  own 
sense,  but  wofully  ill-favoured  in  the  estimation  of  their 
neighbours.  This  half-way  house  of  religion  and 
morality  contains  perhaps  the  majority  of  individuals 
in  civilized  communities,  with  the  addition  of  a large 
minority  of  “ respectable  ” individuals  and  families,  who 
neither  believe  nor  disbelieve  very  much  of  morals  or 
religion. 

The  worst  characters  become  thieves  and  robbers, 
swindlers  and  burglars,  pirates  and  bandits,  violators 
and  betrayers,  seducers  and  destroyers,  liars  and  false- 
swearers,  murderers  and  assassins ; doomed  some  of 
them  to  the  gallows,  others  to  spend  a part  of  their  life- 
time in  dismal  prisons  and  solitary  confinement ; or  in 
the  hulks  of  forced  labour  and  long  imprisonment. 
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Truly  moral  and  religious  individuals  and  classes 
find  peace  and  happiness  in  a religious  conscience  : in 
works  of  charity  and  beneficence. 

The  vital  equilibrium  of  conscience  in  individuals, 
classes,  and  nations  cannot  become  stable  and  con- 
tinuous until  peace  and  happiness  become  general  in 
every  race  in  every  region.  This  may  be  a long  way 
off  at  present,  in  the  distant  future,  but  religious  hope 
and  faith  and  charity  will  surely  in  the  end  prevail, 
and  realize  the  undying  dream  of  the  Millennium. 

And  here  we  may  observe  that  abstract  science  is  not 
at  all  necessary  to  a religious  conscience,  except  as  a 
means  of  neutralizing  ecclesiastical  distillations  of  false 
doctrine  from  the  simple  and  sublime  Word  of  Truth. 
In  the  Gospel  of  Matthew  (xi.  2 — 6)  we  are  told  that 
“ When  John  had  heard  in  prison  the  works  of  Christ, 
he  sent  two  of  his  disciples  ; and  said  unto  Him,  Art 
thou  he  that  should  come,  or  do  we  look  for  another  ? 
Jesus  answered  and  said  unto  them,  Go  and  show 
John  again  those  things  which  ye  do  hear  and  see  : the 
blind  receive  their  sight,  and  the  lame  walk  ; the  lepers 
are  cleansed,  and  the  deaf  hear;  the  dead  are  raised  up, 
and  the  poor  have  the  gospel  preached  unto  them,  and 
blessed  is  he  whosoever  shall  not  be  offended  in  me.” 

These  are  then  the  works  of  religion  : the  healing  of 
disease  in  body,  soul,  mind,  and  spirit.  Not  mere  nos- 
trums of  ecclesiastical  quackery,  which  neither  heal  nor 
console,  but  inflame  the  spirit  of  pride  with  distillations 
of  false  doctrine  instead  of  the  “ love  of  the  neighbour.” 
Cruel  persecutions  may  however  be  permitted  for  a 
time,  as  wild  beasts  are  permitted  to  exist,  until  the 
time  comes  for  their  gradual  extinction. 

Fur  happiness  to  reign  in  all  races  and  all  regions, 
health  and  wealth,  art  and  beauty,  reason  and  science, 
religion  and  morality,  are  not  enough.  It  is  necessary 
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that,  ill  the  general  concert  of  peace  and  plenty,  each 
individual  may  find  a place  exactly  suited  to  his  innate 
aptitudes  and  aspirations,  which  form  the  centre  of 
gravity  or  vocational  attraction  in  each  man  01  woman. 
What  then  are  these  centres  of  gravity  in  vital  equili- 
brium ? 

II0.  CENTRES  OF  GRAVITY  IN  VITAL  EQUILIBRIUM. 

* 1 

It  is  a recognized  fact  that  there  are  born  poets  and  • 

musicians,  painters  and  sculptors,  merchants  and  finan- 
ciers, orators  and  statesmen,  soldiers  and  sailors  ; these 
are  very  different  vocations  requiring  special  aptitudes 
in  individuals  and  in  classes  ; nations  are  also  distin- 
guished from  each  other  by  peculiar  aptitudes  in  which 
they  equal  or  excel  each  other  in  ancient  history  or  in 
modern  life. 

The  fine  arts  were  more  excellently  cultivated  by  the 
ancient  Greeks  than  by  neighbouring  communities ; 
industrial  and  commercial  genius  and  activity  are  prob- 
ably more  successfully  developed  in  England  at  the 
present  time  than  in  any  other  nation. 

The  vital  forces  of  body,  soul,  mind,  and  spirit  exist 
in  every  individual  man  or  woman,  but  these  cardinal 
forces  are  not  equally  developed  in  the  same  person, 
nor  in  different  characters.  A born  musician  requires 
health  and  wealth  with  bodily  activity  and  recreation, 
but  he  would  not  be  happy  in  an  industrial  or  a com- 
mercial vocation.  Music  is  the  pleasure  of  his  life,  the 
centre  of  attraction  for  his  inborn  aptitudes,  and  he 
will  naturally  gravitate  towards  a group  of  musicians  who 
have  similar  aspirations  which  lead  them  to  form  a pro- 
fessional class  or  corporation  of  musicians.  The  same 
may  be  said  of  all  the  arts  which  group  themselves 
around  the  drama,  and  meet  in  a common  centre  at  the 
opera,  or  the  theatre. 
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Industry  and  commerce  in  pursuit  of  health  and 
wealth  form  a common  centre  of  attraction  or  vocational 
pursuits  for  many  branches  of  useful  occupations  and 
natural  aptitudes ; handicrafts  and  the  fine  arts  form 
another  general  centre  of  numerous  varieties  of  natural 
aptitudes  and  special  vocations. 

The  pure  and  applied  sciences,  properly  so-called, 
form  a third  general  centre  of  gravitation  for  special 
aptitudes  and  vocations  to  revolve  around,  as  satellites 
around  their  central  planet.  Religious  and  political 
aptitudes  and  vocations  are  also  drawn  to  common  in- 
terests in  Church  and  State,  and  form  a general  class 
of  aspirations  and  capacities,  distinct  from  those  of 
trade  and  commerce,  art  and  science ; so  that  we  may 
easily  distinguish  natural  centres  of  gravity  and 
different  orbits  of  action  for  individuals  and  groups  of 
social  factors  of  vital  equilibrium,  as  we  note  individuals 
and  groups  of  planets  and  satellites  in  different  orbits 
and  positions  in  the  solar  system.  And  thus  rational 
biologies  may  be  placed  in  parallel  with  rational 
mechanics  as  distinct  sciences  of  the  laws  of  physical 
gravitation  and  organic  association. 

Individuals  and  nationalities  have  not  exactly  the 
same  centres  of  gravity  in  the  successive  phases  of 
youth,  virility,  maturity,  and  decline. 

Physical  activity  is  predominant  in  youth  ; artistic 
taste  acquires  strength  in  manhood  ; scientific  studies 
become  most  attractive  in  mature  age ; and  religion  in 
declining  years  of  life.  There  is,  of  course,  an  all-pre- 
dominant type  of  aptitudes  in  every  phase  of  life,  for 
born  industrialists,  artists,  scientists,  and  politicians  ; 
and  the  same  special  and  general  characteristics  may  be 
observed  in  races  and  in  nationalities. 

Young  nationalities  and  colonies  are  naturally  more 
industrial  than  artistic.  The  ancient  Greeks  were 
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actively  industrial  and  commercial  before  they  became 
wealthy  and  artistic.  In  mid-career  they  became  in- 
quisitive and  philosophical  ; and  in  their  declining 
phase  of  national  existence  they  became  bigoted  and 
superstitious,  persecuting  unto  death  such  heretical 
free-thinkers  as  Socrates  and  his  disciples. 

The  same  may  be  said  of  ancient  Rome.  In  the 
early  times  of  the  Republic  the  Romans  were  agricul- 
tural and  military  ; in  the  second  phase  of  development 
they  became  imitators  of  Grecian  art  and  skill ; in  the 
height  of  their  national  prosperity  they  became  learned 
in  the  law  and  violently  litigious  ; in  their  decline  and 
fall,  so  well  described  by  Gibbon,  they  became  cruelly 
religious  and  fanatical,  throwing  martyrs  of  the  new 
Christian  Faith  into  the  dens  of  wild  beasts,  for  the 
edification  and  amusement  of  orthodox  Pagans.  The 
orthodoxy  of  religion  did  not  save  them  from  national 
decay  and  dissolution  ; while  the  Faith  of  Christians  in 
a future  life  of  happiness  beyond  the  grave  raised  up  a 
new  nation,  or  a series  of  new  nationalities,  on  the 
ruins  of  the  rotten  Roman  Empire. 

III0.  ACTUAL  AND  POTENTIAL  VITAL  EQUILIBRIUM. 

It  is  evident  that  the  present  state  of  life  in  indi- 
viduals, classes,  and  nations,  is  not  a state  of  peace  and 
happiness,  and  we  may  ask  what  likelihood  there  is  of 
happiness  in  future  store  for  mankind  in  this  natural 
world,  or  in  a supernatural  world  ? And  we  may 
further  inquire  what  is  the  balance  of  life  in  the  actual 
and  potential  states  of  existence  for  all  the  organic 
realms  of  nature  on  our  planet  ? What  is  the  actual 
number  of  individual  organisms  on  the  earth  at  pre- 
sent ? or  what  may  be  the  possible  and  potential  num- 
bers in  future  centuries  of  progressive  evolution  ? 

To  these  questions  of  vital  statics  we  have  no  defi- 
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liite  answer  beyond  the  known  similitudes  of  metamor- 
pliic  and  developmental  evolution  in  all  kinds  of 
organism,  and  in  all  degrees  of  complex  organic  unity  ; 
individual,  collective,  realmic,  and  epicosmic.  As  far 
as  analogical  reason  and  understanding  can  assist  in 
such  investigations,  we  have  explained  the  natural 
correlations  of  known  facts  and  laws  of  life  in  our  pre- 
vious volumes,  and  particularly  in  our  “ Sociology.” 
These  questions  are  again  dealt  with  in  the  fourth  part 
of  the  present  volume. 

VITAL  EQUATIONS. 

Algebra  and  the  calculus  are  very  interesting 
branches  of  method  in  mathematics,  and  vital  equations 
are  not  less  important  in  biotechnics.  We  have  first 
to  study  the  invariable  laws  of  order  and  de- 
grees in  concrete  phenomena ; secondly,  the  rules  of 
method  in  forming  vital  equations  : that  is  to  say,  laws 
of  order  and  degrees,  in  concrete  phenomena  and  in 
abstract  principles,  considered  both  analytically  and 
synthetically,  within  natural  limits  of  diversity  in  com- 
plex organic  unity. 

C IT.  Fluctional  Equations. 

Vital  ) O.  Structural  equations. 

Equations.  ) U.  Analytical  progressions. 

(.  JEL-  Correlational  implications. 

Taking  these  in  succession,  what  are  : 

I.  STRUCTURAL  EQUATIONS. 

Structural  equations  are  of  four  orders  and  degrees  : 
namely,  individual,  collective,  realmic,  and  epicosmic. 

Structural  equations  are  mainly  questions  of  com- 
parative anatomy  and  physiology;  natural  correlations 
between  the  outward  forms  of  given  types  of  organism 
and  the  inward  structure  of  such  types ; not  to  men- 
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tion  comparative  psychology.  By  this  knowledge  palae- 
ontologists have  been  able  to  reconstruct  the  whole  frame 
of  an  extinct  species  of  fish,  reptile,  bird,  or  mammal, 
from  the  inspection  of  a single  fossil  found  buried  in 
the  earth. 

Any  person  seeing  the  head  or  face  of  a cat  or  a dog, 
a horse  or  a cow,  may  know  at  once  to  what  species  of 
animal  the  head  belongs  ; and  so  any  well-informed 
comparative  anatomist,  by  seeing  the  jaw-bone  and 
teeth  of  a mammal,  or  the  beak  and  claws  of  a bird, 
may  know  to  what  species  of  animal  the  fragment  be- 
longs, and  be  able  to  describe  and  even  reconstruct  a 
model  of  every  part  of  the  whole  body  of  the  animal  in 
question  : even  where  the  species  is  now  extinct,  as  a 
member  of  the  family  or  class  of  forms  to  which  it  for- 
merly belonged. 

A3  every  part  of  the  body  is  nicely  adapted  in  form 
and  structure  to  every  other  part  of  the  same  body  in 
any  given  type  of  organism,  any  one  important  part 
reveals  the  correlative  form  and  structure  of  every  other 
part,  and  thus  structural  equations  between  parts  seen 
or  visible  and  parts  unseen  or  lost,  become  compara- 
tively easy  problems  of  natural  science  in  the  hands  of 
skilful  comparative  anatomists. 

One  great  use  of  this  method  is  found  in  palaeonto- 
logical researches,  where  fragments  only  of  the  fossil 
remains  of  animals  and  plants  give  a clue  to  the  kind  of 
structure  of  such  extinct  forms  of  life  and  organization. 
The  celebrated  George  Cuvier  has  done  much  to 
advance  this  kind  of  knowledge,  and  many  worthy 
successors  have  followed  in  his  track. 

We  need  not  dwell  on  the  difficulties  of  reconstruct- 
ing perfect  models  of  all  the  external  parts  of  an  extinct 
species,  where  fossil  remains  differ  considerably  from 
the  homologous  parts  of  any  known  species  of  the  same 
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class;  a visit  to  the  gardens  of  the  Crystal  Palace 
at  Sydenham  will  show  the  reader  how  the  task  has 
been  performed  in  those  models  of  antediluvian  monsters 
which  are  placed  near  the  ponds  at  the  lower  part  of 
the  grounds. 

As  every  part  of  a steam  engine  must  be  suited  in 
size  and  shape  to  work  in  harmony  with  every  other 
part,  so  each  bone  and  muscle  of  a given  type  of  animal 
must  be  suited  in  size  and  shape  to  work  in  unison 
with  every  other  bone  and  muscle  of  the  same  body ; 
and  even  the  internal  viscera  must  be  suited  in  size  and 
shape,  to  work  physically  and  ph}7siologically  in  con- 
cert with  the  motions  and  requirements  of  the  external 
frame. 

Cuvier’s  idea  of  structural  correlations  and  equations 
are  given  in  the  following  words  : “ Tout  etre  organise 
forme  un  ensemble,  un  systeme  unique  et  clos  dont  les 
parties  se  correspondent  mutuellement  et  concourent  a 
la  m&me  action  definitive  par  une  action  reciproque. 
Aucune  de  ces  parties  ne  peut  changer  sans  que  les 
autres  changent  aussi,  et  par  consequent  chacune  cl’elles, 
prise  separement  indique  et  donne  toutes  les  autres. 
. . . Tout  comme  l’equation  d’une  courbe  entraine  toutes 
ses  proprietes  ; et  de  meme  qu’en  prenant  chaque  pro- 
priety separement  pour  base  d’une  equation  particuliere, 
on  r^trouverait  et  l’equation  ordinaire  et  toutes  les 
autres  proprietes  quelconques,  de  m6me  l’ongle,  1’om.o- 
plate,  le  condyle,  le  femur,  et  toutes  les  autres  os,  pris 
chacun  separement,  donnent  la  dent,  oh^  se  donnent  r6- 
ciproquement,  et  en  commenjant  per  chacun  d’eux, 
celui  qui  possederait  rationnellement  les  lois  de 
reconomie  organique,  pourrait  refaire  tout  1 animal 
(“  Revolutions  du  Globe  ”). 

The  reconstruction  of  a lost  organic  form  requires  a 
vast  amount  of  'practical  acquaintance  with  the  details 


ORGANIC  METHODS  AND  THEORIES. 


115 


of  comparative  anatomy ; whereas  such  general  know- 
ledge as  may  be  acquired  by  the  study  of  systematic 
Zoology  and  Botany  may  be  sufficient  for  general 
biotechnical  methods  of  forming  vital  equations  and 
systematic  classifications. 

Vegetal  forms  of  structure  and  habits  of  life  in 
known  species,  give  us  a key  to  the  habits  of  kindred 
palaeontological  species  of  plants  ; animal  forms  of  struc- 
ture and  habits  of  life  in  actual  living  species,  give  us  a 
clue  to  the  natural  instincts  and  habits  of  kindred 
paleontological  types  of  organism  ; and  by  this  means 
physiological  and  instinctual  equations  become  possible 
as  well  as  structural  and  evolutional  equations. 

We  have  made  use  of  an  embryological  equation  to 
describe  the  natural  phases  of  metamorphic  social  evolu- 
tion, in  our  fourth  volume  (“  Sociology  ”),  as  well  as  of  a 
vital  and  a structural  equation  to  describe  the  indus- 
trial, artistic,  scientific,  and  social  organism  of  collective 
humanity  compared  with  the  natural  structure  of  body, 
soul,  mind,  and  spirit  of  an  individual  man.  The  theory 
of  structural  equations  is  therefore  as  useful  in  organic 
science  and  philosophy  as  the  theorems  of  organic  scales 
and  evolutive  cycles.  We  need  not  dwell  on  realmic 
and  epicosmic  equations  and  classifications  which  have 
been  explained  in  our  first  volume,  on  “ Epicosmology.5’ 

Invariable  laws  of  nature  rule  in  abstract  principles  as 
well  as  in  concrete  phenomena,  and  thus  we  may  define  : 

f H.  Potential. 

H.  Evolutional  cycles  and  jrtases  ) U.  Metamorphic. 
of  life.  1 O.  Vocational. 

\ H-  Transitive. 

(H.  Human. 

O.  Animal. 

U.  Zoophytal. 

H-  Vegetal. 

(H.  Unitary. 

U.  Parallelic. 

O.  Serial. 

£P  Histological. 


8—2 
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f H.  Evolutional  correlations. 

XI*  Synthetical  _ correlations  and)  O.  Structural  correlations. 

implications.  j U.  Organo-functional  correlations . 

xi-  Physico-vital  correlations. 

Evolutional  cycles  and  phases  of  life  as  well  as  struc- 
tural kinds  and  degrees  of  organization,  have  been 
explained  in  our  previous  volumes  ; so  that  here  we 
may  attend  mainly  to  analytical  orders  and  degrees  of 
progression  with  synthetical  correlations  and  impli- 
cations. 


II.— ANALYTICAL  ORDERS  AND  DEGREES  OE 
PROGRESSION. 


H.  Unitary 

orders  and* 


degrees. 


' A.  Individual  orders  and  degrees  of  complex  organic 
unity. 

B.  Collective  orders  and  degrees  of  complex  organic 

unity. 

C.  Realmic  orders  and  degrees  of  complex  organic  unity. 

D.  Epicosmic  orders  and  degrees  of  complex  organic 

unity. 


O.  Parallelic 
orders  and 
degrees. 


1.  Concentric  and  analogic  parallels. 

2.  Hernial  and  homological  parallels. 

3.  Sectional  and  arthrological  parallels. 

4.  Systemal  and  synalogical  parallels. 


U.  Serial  ( 
orders  and  . 
degrees.  / 


5.  Series  in  each  system. 

6.  Sub-series  in  each  series. 

7.  Groups  in  each  sub-series. 

8.  Organs  in  each  group. 


XI-  Histological 
orders  and 
degrees. 


9.  Tissues  in  each  organ. 

10.  Cells  and  fibres  in  each  tissue. 

11.  Molecules  in  each  cell. 

12.  Simple  elements  in  each  molecule. 


These  are  constant  and  invariable  distinctions  of  con- 
stituent parts,  in  the  complex  unities  of  nature  on  our 
globe  : they  are  not  arbitrary  degrees  of  analytical  pro- 
gression, invented  for  the  sake  of  theory.  Unitary 
orders  and  degrees  of  complex  organic  unity,  in- 
dividual, collective,  realmic  and  epicosmic  have  been 
verified  in  our  first  volume  (“  Epicosmology  ’') : the 
parallelic  orders  and  degrees  have  been  verified  in  our 
analysis  of  body,  soul,  mind,  and  spirit  in  Vol.  III. 

Biology  ’ ) and  in  Vol.  IV.  (“  Sociology”)  : the  serial 
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orders  and  degrees  of  analytical  progression  have  also 
been  verified  in  these  volumes.  The  histological  orders 
and  degrees  of  biological  analysis  have  been  abundantly 
verified  by  the  microscopic  investigations  of  anatomists, 
while  chemists  have  proved  that  molecules  of  organic 
substance  are  composed  of  simple  elements,  such  as 
hydrogen,  oxygen,  carbon,  and  nitrogen,  with  minor 
additions  of  sulphur,  phosphorus,  chlorine,  sodium,  etc. 

III.— SYNTHETICAL  CORRELATIONS  AND  IMPLICATIONS. 

These  are  as  definite  and  constant  as  analytical  pro- 
gressions. One  order  or  degree  of  structure  implies  the 
co-existence  of  all  the  others.  One  cycle  or  phase  of 
life  is  correlated  with  all  the  others,  and  any  one  of 
these  being  known  implies  the  antecedent  and  conse- 
quent existence  of  the  others. 

All  known  organisms  are  correlated  with  conditions 
of  existence  in  definite  spheres  of  life,  such  as  air  or 
water  in  this  natural  world  ; definite  forms  of  structure 
such  as  those  of  fishes,  imply  water  as  the  element  in 
which  they  live  and  move.  Aquatic  and  amphibious 
animals  have  definite  forms  of  structure  in  correlation 
with  their  habits  of  life  in  given  conditions. 

Organs  in  each  type  of  structure  are  correlative  with 
functions,  and  where  the  latter  are  apparently  more 
complex  than  the  former,  the  factors  must  be  adequate 
and  correspondential,  whether  visibly  distinct  or  not. 
For  instance,  a simple  organic  cell  of  cryptogamie 
vegetal  tissue,  containing  liquid  and  exchanging  matter 
with  the  surrounding  medium  in  which  it  lives  and 
grows,  absorbs,  digests,  circulates  and  assimilates  ali- 
mentary substance  ; it  performs  functions  of  absorption, 
digestion,  circulation  and  nutrition  ; not  to  mention 
secretion  and  proliferation.  It  has  organs  which  are 
adequate  to  all  these  physiological  functions,  although 
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it  seems  to  possess  merely  an  outward  pellicle  or  skin. 
In  this  case,  as  in  more  complex  organisms,  functions 
are  correlative  with  organs,  which  are  adequate  to  all 
the  functions  ; no  matter  how  simple  or  complex  in 
visible  structure  such  organs  may  be. 

It  is  held  as  a doctrine  by  some  naturalists,  that 
“ La  fonction  cree  Vorgane,”  the  function  creates  the 
organ,  but  this  is  not  so  where  functions  are  numerous 
and  visible  organs  very  few.  Habitual  functions  may 
give  definite  forms  to  special  organs,  but  they  do  not 
create  organs.  Most  of  the  organs  of  a foetus  are 
formed  long  before  they  perform  any  physiological  func- 
tions. 

IV.— EV OLUTION  AL  EQUATIONS. 

Evolutional  equations  are  of  four  orders,  namely  : 

1°.  The  'potential  factors  of  evolutive  pre-existence. 

2°.  The  actual  phases  of  metamorphic  evolution. 

3°.  The  actual  phases  of  vocational  evolution,  from  birth  to  death. 

4°.  The  potential  factors  of  ethereal  existence  after  death  of  the  body. 

The  actual  phases  of  metamorphic  evolution  in  the 
human  body,  as  well  as  the  actual  phases  of  vocational 
evolution  are  represented  by  appropriate  symbols,  but 
these  are  not  complete  equations  of  life-history  in  any 
kind  of  indestructible  vital  forces  and  modes  of  motion. 
There  are  potential  forces  of  life  before  actual  forms  of 
life  appear,  and  after  mortal  bodies  are  dissolved. 

All  kinds  of  physical  forces  are  known  to  be  inde- 
structible in  essence,  although  their  general  modes  of 
motion  are  mutable,  and  convertible  on  a small  scale  one 
with  another.  The  kind  of  force  which  causes  ethereal 
vibrations  and  material  reflections  as  manifestations  of 
light,  is  inscrutable  in  essence,  though  indestructible  ; 
but  it  is  sufficiently  known  by  its  modes  of  motion  in 
accordance  with  invariable  laws  to  form  the  basis  of  the 
science  of  catoptrics,  dioptrics,  etc.  The  same  may  be 
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said  of  the  forces  of  heat,  magnetism,  and  gravitation, 
known  only  by  their  modes  of  motion,  subject  to 
invariable  laws,  as  the  basis  of  the  sciences  of  ther- 
motics,  electro-magnetism,  and  gravitation. 

The  indestructible  essence  of  physical  forces  is  un- 
known to  man ; the  indestructible  essence  of  vital 
forces  manifest  in  union  with  physical  forces  in  the 
animal  and  vegetal  realms  of  nature  is  unknown  to 
man  ; but  physiological  modes  of  motion  are  manifest 
in  vegetal  forms  of  structure  ; sensitive  modes  of  motion 
in  addition  to  physiological  functions  are  manifest  in 
zoophytal  forms  of  structure  ; instinctual,  emptional, 
and  physiological  modes  of  motion  and  sensation,  in 
connection  with  heat,  electricity,  and  gravitation,  are 
manifest  in  molluscan,  articulate  and  vertebrate  types 
of  organism  ; spiritual,  rational,  instinctual,  and  physio- 
logical modes  of  motion  and  sensation  are  manifest  in 
mankind  ; each  and  all  of  these  modes  of  motion  are 
governed  by  invariable  laivs,  which  are  the  basis  of 
organic  science  and  philosophy. 

Vital  forces  and  modes  of  motion  being  indestruc- 
tible (as  well  as  physical  forces  and  modes  of  motion), 
potential  modes  of  existence  must  be  admitted  for  both 
kinds,  as  well  as  actual  modes  of  manifestation.  This 
fact  raises  a question  of  life-history  and  immortality,  as 
one  of  the  most  important  problems  of  vital  equation. 
We  may  leave  it  for  the  present,  however,  as  we  shall 
have  to  recur  to  it  in  dealing  with  equational  rules  of 
method. 

EQUATIONAL  RULES  OF  METHOD. 

A correct  knowledge  of  comparative  anatomy  is 
necessary  for  structural  equations,  but  a general  know- 
ledge of  biotechnical  correlations  is  sufficient  for  the 
rules  of  abstract  equational  method  and  biological 
classifications. 


120 


BIOTECHNICS. 


The  simplest  and  most  easily  observed  'analytical 
distinctions  in  organic  structure  and  physiological 
function,  are  the  following  : 

1°.  Sectional  = primary  sections  of  an  organism. 

2°.  Systemal  = organic  scales  of  systems. 

3°.  Serial  = series  in  a system. 

4°.  Sub-serial  = sub-series  in  a series. 

5°.  Groupal  = groups  in  a sub-series. 

6°.  Organal  = organs  in  a group. 

These  degrees  are  included  in  the  general  theorem  of 
an  organic  scale,  and  may  be  classed  together  in  the 
first  rule  of  analytical  method.  These  orders  and 
degrees  we  found  most  convenient  in  our  four  volumes, 
in  which  we  give  examples  of  the  four  orders  of  com- 
plex organic  unity ; namely, 

A.  Individual  complex  organic  unity. 

B.  Collective  social  complex  organic  unity. 

C.  Bealmic  complex  organic  unity. 

D.  Epicosmic  complex  organic  unity. 

The  second  rule  is  to  distinguish  analogical  concentric 
depths  of  life  in  any  given  type  of  organism,  which 
depths  of  life  are  easily  discerned  by  their  modes  of 
action  already  named,  in  vegetal,  zoophytal,  animal 
and  human  forms  of  life  and  organization.  j 

The  third  ride,  or  process,  is  to  note  homological 
hernial  distinctions  of  structure  in  both  the  physio- 
logical and  the  psychological  organisms  of  concentric 
order.  These  hernial  distinctions  are  bilateral  halves, 
or  right  and  left  sides  of  the  body  ; bipolar  hemialities 
of  upper  and  lower  parts  of  the  body  : bifrontal  halves, 
or  back  and  front  of  the  body ; sexual  character  of  the 
body  as  the  half  of  a procreative  unit. 

After  these  rules  have  been  applied,  the  fourth  rule 
should  be  a complete  analysis  of  the  twelve  orders  and 
degrees  of  analytical  progression,  given  in  the  preceding 
page  (116). 

This  will  complete  the  process  of  analytical  progres- 
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sion  in  dealing  with  problems  of  structural  equations, 
from  a systematic  point  of  view7 ; apart  from  special 
problems  of  structural  equation  in  palaeontological  in- 
vestigations, for  which  cases  an  intimate  acquaintance 
with  the  details  of  comparative  anatomy  and  physiology 
is  indispensable. 

Special  cases  of  evolutional  equation  are  also  interest- 
ing in  connection  with  comparative  anatomy,  but  less 
so  from  a systematic  point  of  view,  which  includes  all 
aspects  of  life-history  in  all  types  of  organism. 

In  the  life-history  of  man,  as  a type  of  evolutive 
history  in  other  organisms,  th e first  rule  of  method  is 
to  analyze  the  natural  cycle  of  life  from  birth  to 
death,  the  chief  phases  of  which  are  those  of  youth, 
virility,  and  decline:  ''h.  <f>.  q^. 

The  second  ride  is  to  add  to  the  phases  and  symbols 
of  vocational  evolution  those  of  metamorphic  evolution 
before  birth  : 0.  T.  <I>.  * . The  third  rule  is  to  add  the 
transitive  evolution  of  life  after  the  death  of  the  mortal 
body  : 0.  ’b.  <h.  q^.  CD . The  fourth  ride  is  to  add  the 
symbols  of  potential  evolution  ; thus  : 

L Q — ® 

¥ — * 

$ — & 


with  such  interpretations  as  enlightened  reason  may  sug- 
gest. The  metamorphic  and  the  vocational  cycles  and 
phases  of  evolution  are  easily  observed,  while  the  tran- 
sitive phases  of  the  life-history  of  the  soul  after  leaving 
the  mortal  body  is  very  obscure  and  not  easily  investi- 
gated. For  this  purpose  the  student  will  have  to  study 
the  exceptional  phenomena  of  hibernation  in  animals 
and  plants  ; natural  somnambulism  and  such  “ hysteral 
phenomena  as  those  of  Louise  Lateau,  “ la  stigmatisde 
beige,”  described  by  M.  Bourneville  (one  vol.  8vo.,  8S 
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pages,  chez  Delahaye,  Paris,  1878),  in  which  facts  are 
given  along  with  silly  commentaries  and  sillier  explana- 
tions. States  of  trance , and  of  artificial  somnambulism, 
or  “hypnotism the  “ ghost  lore  ” of  national  traditions  ; 
the  spiritual  mediumship  and  spirit-manifestations  of 
the  present  time  with  real  mediums  in  private  families, 
apart  from  money-making  tricksters  and  impostors  ; the 
spiritual  traditions,  revelations,  and  prophecies  of  sacred 
history ; these,  and  similar  investigations,  are  indis- 
pensable as  a means  of  gaining  something  like  a definite 
idea  of  positive  experience  with  regard  to  such  pheno- 
mena and  the  real  life  of  the  departed  soul  after  the 
death  and  burial  of  the  natural  body.  He  will  thus  have 
learned,  “ that  there  is  a natural  body  and  there  is  a 
spiritual  body,”  as  St.  Paul  says,  and  that  life  beyond 
the  grave  is  not  an  idle  dream,  but  a sacred  reality. 
And  moreover,  that  disembodied  spirits  can,  and  do, 
influence  mortal  bodies  in  such  “ hysterical  cases  ” as 
that  of  Louise  Lateau.  When  this  fact  of  life-history 
and  continuous  evolution  has  been  sufficiently  ascer- 
tained, then  comes  the  question  of  where  and  in  what 
form  does  the  immortal  soul  live  and  perform  uses  ? 
And  again,  the  essence  of  the  soul  being  indestructible 
(as  vital  force  in  close  connection  with  physical  forces 
and  modes  of  motion),  where  and  in  what  state  do  the 
Potential  forces  of  life  exist  before  they  become  manifest 
in  mortal  bodies  ? Indestructible  forces  cannot  come  of 
nothing  or  return  to  nothing. 

Here  the  rules  of  ordinary  method  are  inapplicable  ; 
something  more  is  necessary.  In  mathematical  equa- 
tions there  are  difficulties  of  kinds  and  degrees  as  well 
as  in  biotechnical  equations. 

In  the  fifth  edition  to  his  “ Elements  of  Algebra,”  the 
Bev.  B.  Bridges  observes  (page  80),  “In  the  reduction 
and  management  of  equations,  we  have  proceeded  by 
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fixed  and  stated  rules  ; but  in  the  solution  of  questions 
we  have  no  such  rules  to  guide  us.  Every  particular 
question  requires  a distinct  process  of  reasoning  to 
bring  it  into  an  algebraic  form,  and  nothing  but  practice 
and  experience  can  produce  expertness  and  facility  in 
conducting  this  process.” 

We  [are  in  the  same  predicament  with  regard  to 
certain  transcendental  questions  of  ontology  and  vital 
evolution.  We  can  only  refer  the  student  to  the  next 
part  of  this  volume,  in  which  we  deal  with  problems  of 
organic,  evolutive,  perfective,  and  transcendental  philo- 
sophy ; as  simply  and  as  clearly  as  we  can,  after  long 
experience  in  dealing  with  similar  questions  in  our  four 
previous  volumes. 

Some  men  of  science  in  our  day  (not  perhaps  the 
most  learned)  refuse  to  entertain  such  questions  as 
these,  and  even  permit  themselves  to  doubt  the  sanity 
or  the  rationality  of  believers  in  a future  life  for  man. 
They  often  venture  to  call  spiritualists  “ ignorant  fools 
or  impostors  imaginative  dreamers  unacquainted  with 
experimental  science  and  verificative  method.  Such 
men  of  science  are  not  imaginative  dreamers.  The 
ostrich,  though  very  strong,  is  deemed  rather  a silly 
bird,  but  he  may  be  naturally  sceptical  with  regard 
to  the  real  powers  of  wing  in  any  other  species.  Is 
he  not  the  largest  of  all  birds  ? and  does  he  not  know 
from  his  own  personal  experience  that  it  is  utterly 
impossible  for  “ any  bird  ” to  fly,  or  to  raise  its  body  in 
the  air,  and  move  along  rapidly,  high  above  the  earth, 
as  easily  as  the  ostrich  can  run  along  the  ground  \ The 
little  swallow  and  other  small  “ high-flying  ” birds, 
which  have  but  very  poor  legs,  are  idle  dreamers,  who 
think  they  can  impose  upon  large  birds  the  stories  in 
which  they  amuse  each  other,  in  trying  who  can  take 
the  highest  flights  of  vain  imagination. 
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There  is  much  obscurity,  no  doubt,  in  the  correlations 
of  actual  phenomenal  existence  with  potential  powers  of 
vital  evolution  ; but  such  correlations  necessarily  exist 
and  may  be  systematically  investigated,  as  we  shall  see 
in  the  next  part  of  this  volume. 

There  are  many  difficulties  also  in  forming  structural 
equations  and  classifications  of  the  realm ic  order  of 
complex  organic  unity.  Many  species  and  even  families 
of  some  of  the  classes  of  the  vegetal  realms  are  little 
known  or  quite  unknown  at  present.  The  same  may 
be  said  of  radiata,  mollusca,  and  articulata,  especially  of 
such  species  as  inhabit  the  ocean. 

Analogy  may  give  us  an  idea  of  the  natural  position 
of  known  species  in  any  given  class  ; and  also  of  the 
section  to  which  a given  species  may  belong  ; and  thus 
an  organic  scale  of  the  systemal  order  may  be  formed 
with  definite  orders  in  each  section  ; although  some  of 
the  orders  may  be  incomplete,  or  not  represented  by 
any  known  species.  We  found  many  difficulties  of  this 
sort  in  our  analysis  of  realmic  unity,  Yol.  I.  (“  Epicos- 
mology”).  We  have  had  to  make  some  corrections  of 
the  tables  in  that  volume,  since  it  was  first  published. 
(See  modulations  and  corrections  of  tables,  in  conclusion 
of  this  Third  Part.) 


IIP.  THEORIES  AND  DOCTRINES. 


r H.  Limits  of  Vital  Forces  in  Organisms. 

I.  Theory  of  Organic  ) U.  Limits  of  spheres  of  existence. 

Limits.  ) £p  Limits  of  evolutional  cycles. 

I O.  Limits  of  structural  scales. 

The  limits  of  form  in  any  given  type  of  organism, 
animal  or  vegetal,  are  easily  recognized  : the  limits  of 
life-history,  from  birth  to  death,  are  equally  definite ; 
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the  conditions  of  existence  for  fishes  and  other  kinds  of 
animals,  with  the  limits  of  the  ocean,  are  known  to  be 
fixed ; as  well  as  the  limits  of  the  atmosphere  for  the 
breathing  life  of  animals  and  plants. 

The  limits  of  vital  forces  in  organisms  are  definitely- 
fixed  : 

1.  In  vegetal  species. 

2.  In  zoophytal  species. 

3.  In  animal  species. 

4.  In  the  human  species. 

Physiological  life  forces  in  union  with  physical  forces 
are  limits  of  vegetal  degrees  of  vitality. 

Zoophytal  life  forces  in  union  with  physical  forces  are 
limits  of  zoophytal  degrees  of  vitality. 

Instinctual  life  forces  in  union  with  emotional  and 
physiological  life  forces,  as  well  as  with  the  physical 
forces  of  heat,  magnetism,  etc.,  are  limits  of  animal 
degrees  of  vitality. 

Rational  life  forces  in  union  with  spirit-emotional, 
instincto-vocational,  and  physiological-industrial  life 
forces,  as  well  as  with  the  simple  physical  forces  of 
heat,  magnetism,  etc.,  are  limits  of  human  degrees  of 
vitality  in  this  lower  world. 

The  best  known  types  of  organism  are  those  of 
animals  and  plants,  and  the  natural  limits  of  diversity 
in  unity  are  those  of  complex  organisms  and  realms. 
In  our  first  volume  (“  Epicosmology  ”)  we  have  given  a 
systematic  outline  of  the  classes,  sections,  alliances,  orders, 
families,  genera,  and  species  in  each  of  the  organic 
realms,  with  similar  distinctions  in  the  inorganic 
spheres  of  epicosmic  unity. 

The  doctrine  of  unity  is  one  of  the  leading  principles 
of  method  as  an  ideal  reflex  of  objective  phenomena  in 
all  worlds  of  existence,  in  all  types  of  organism,  and  in 
all  the  individual  varieties  of  any  given  type.  Thus 
we  have  : 
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1.  The  unity  and  integrality  of  individual  man. 

2.  The  unity  and  totality  of  mankind  on  earth. 

.3.  The  unity  and  totality  of  an  organic  realm. 

4.  The  unity  and  integrality  of  an  epicosmic  universe. 

5.  The  unity  and  integrality  of  our  planet,  Earth. 

6.  The  unity  and  totality  of  a planeto -lunar  system. 

7.  The  unity  and  totality  of  amonocosmic  solar  system. 

8.  The  unity  and  totality  of  a multiple-star  system. 

9.  The  unity  and  totality  of  a zonocosmic  system. 

10.  The  unity  and  totality  of  a galactocosmic  system. 

11.  The  unity  and  totality  of  a nebulocosmic  universe. 

12.  The  unity  and  totality  of  a pancosmic  universe. 

A.  Physical  and  vital  forces  in  all  these  types  of  unity. 

B.  Orbital  limits  of  space  and  movement  in  all  systems. 

C.  Time  limits  of  evolution  and  dissolution  in  all  systems. 

D.  Structural  limits  of  unity  in  all  these  types  of  form. 

Individual  bodies  are  limited  ; collective  species  are 
limited  in  numbers,  sexes,  ages,  etc.  ; collective  realms 
are  limited  in  classes,  orders,  families,  genera,  and 
species  ; the  epicosmic  unity  of  inorganic  and  organic 
realms  on  our  globe  is  limited  as  a definite  part  of  the 
globe  itself,  which  is  an  individual  cosmic  body  ; and 
all  the  cosmic  systems  of  the  physical  universe  are 
limited  parts  of  a Pancosmic  whole.  There  is  a differ- 
ence, however,  between  ideas  of  natural  and  ideas  of 
artificial  limits.  Thus  in  Bohn’s  edition  of  the  Novum 
Organum,  the  Editor  observes  (page  393)  : “It  must 
be  remembered  that  Bacon  lived  before  the  doctrine  of 
limits  gave  rise  to  the  higher  calculus.  . . he  would 
have  thought  the  man  insane  who  should  have  talked 
to  him  about  lines  infinitely  great  enclosing  angles  in- 
finitely little ; that  a right  line  which  is  a right  line  so 
long  as  it  infinite,  by  changing  infinitely  little  its  direc- 
tion becomes  an  infinite  curve,  and  that  a curve  may 
become  infinitely  less  than  another  curve;  that  there  are 
infinite  squares,  infinite  cubes,  and  infinities  of  infinites, 
all  greater  than  one  another,  and  the  last  but  one  of 
which  is  nothing  in  comparison  with  the  last ; yet  all 
this  is  necessary  to  grasp  the  higher  demonstrations  of 
physical  science.” 
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These  mathematical  ideas  of  infinites  are  purely  con- 
ventional forms  of  thought,  not  the  reflex  of  organic 
unities  of  nature.  The  biotechnical  doctrine  of  natural 
limits  differs  from  the  mathematical  doctrine  of  artificial 
limits  as  much  as  the  photographic  picture  of  a land- 
scape differs  from  a geometrical  diagram. 

The  limits  of  Form  in  the  body  of  an  individual  type 
of  any  species  of  animal  or  plant,  are  the  limits 
of  a soul  or  vital  force  which  animates  the  body.  The 
Principle  of  life  creates  the  form  of  body  in  a plant 
of  any  given  species  ; and  so  with  animals  and  with  the 
“ human  form  divine  ” in  man.  The  mortal  frame  thus 
formed  returns  to  dust  and  ashes  when  the  life  is  gone. 

The  limits  of  species  are  fixed  by  nature  in  the 
powers  of  reproducing  and  perpetuating  the  race,  with 
definite  characteristics  ; and  though  distinct  species  in 
some  genera  of  the  same  natural  order,  such  as  those  of 
horses,  asses,  zebras,  and  couaggas,  may  be  artificially 
induced  to  procreate  mules,  those  hybrids  are  not  found 
capable  of  perpetuating  a distinct  race  of  animals,  nor 
has  any  new  species  ever  been  produced  by  hybridation. 
If  man  was  brought  into  the  world  from  the  womb  of  a 
female  chimpanzee  or  a gorilla,  the  male  anthropoid  ape 
would  be  of  the  same  species  as  the  female,  and  the 
birth  of  mankind  as  a new  species  from  such  a pair  of 
animals  would  not  be  a case  of  hybrid  procreation,  but 
a case  of  heteroclitic  incarnation  ; such  a case,  if  it  ever 
happened,  raises  a question  of  a higher  order  than  that 
of  the  perpetuation  of  a species,  since  it  implies  an 
equivocal  origin  of  species  of  a higher  from  a lower  type 
of  organism  and  instinct.  We  need  not  here  discuss 
this  question. 

The  limits  of  classes,  orders,  families,  and  species 
have  been  definitely  fixed  by  nature  in  each  of  the 
organic  realms  during  six  thousand  years,  and  similar 
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limitations  and  distinctions  of  organs  and  systems  are 
fixed  in  the  complex  organisms  of  individual  types.  In 
the  body  of  an  animal,  the  skin  is  quite  distinct  from 
the  muscles,  and  these  again  from  bones  and  nerves  : 
the  vascular  system  is  distinct  from  the  digestive 
system  ; though  all  these  diverse  systems  are  associated 
for  co-operative  work  in  the  natural  vocation  of  the 
whole  body. 

The  elemental  units  called  atoms  are  radically  dis- 
tinct in  their  respective  affinities,  however  invisible  and 
minute  in  their  ethereal  forms  (which  become  appreci- 
able in  liquid,  solid,  and  gaseous  states),  and  by  these 
affinities,  along  with  other  definite  characteristics,  the 
elements  of  matter  in  all  known  forms  have  been 
classed  in  categories  of  metals  and  metalloids.  Limits 
of  quality  in  simple  elements  have  been  thus  defined  by 
chemists,  while  limits  of  form  and  structure  in  atoms 
have  been  defined  by  physicists  as  mathematical  points 
of  force  without  dimensions.  We  may  observe,  how- 
ever, that  even  here,  limits  are  recognized  as  necessary 
elements  of  matter  and  of  method. 

Individuals,  societies,  and  realms  are  complex 
unities  of  organism,  while  the  complex  elements  of  in- 
organic realms,  such  as  crystals  of  earth,  drops  of  water, 
and  globules  of  air,  are  natural  roots  of  these  collective 
units,  as  living  individuals  are  real  roots  of  collective 
types  and  species. 

There  are  real  roots  and  surds  in  biotechnics  as  well 
as  in  mathematics  ; and  in  both  methods,  real  roots  are 
synthetic  factors,  while  surds  are  merely  analytical  fac- 
tors. Eggs  and  seeds  are  real  roots  of  organic  unity  : 
carbon,  nitrogen,  oxygen,  hydrogen,  etc.  The  elemental 
components  of  eggs  and  seeds  are  organic  surds  incap- 
able of  prolific  synthesis  by  any  known  means  of 
artificial  chemistry. 
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This  is  a puzzling  programme  of  organic  science  and 
philosophy  which  finds  no  adequate  solution  in  modem 
definitions  of  protoplasm. 

Are  definite  limits  of  form  and  structure,  function 
and  vocation,  quality  and  quantity,  every wheie  dis- 
cernible in  external  nature  and  in  the  human  mind  ? 
certainly  ; or  human  science  would  be  absolutely  impos- 
sible. 

The  human  mind  cannot  fathom  the  infinitely  small 
nor  the  infinitely  great  in  extension,  or  in  divisibility  ; 
but  it  can  reach  the  ever  present  and  eternal  quality  of 
force  and  life,  within  the  limits  of  the  finite  world,  as 
quantitative  and  qualitative  constituent  parts  of  abso- 
lute Infinitude. 

The  doctrine  of  limits  is  quite  as  definite  in  analytical  • 
biometry  as  in  algebraical  geometry ; and  as  easily 
understood  as  doctrines  of  structural  scales  and  evolu- 
tive cycles. 

1°.  Doctrine  of  Organic  Scales. 

No  type  of  organism,  cosmic  or  epicosmic,  contains 
more  than  a defiuite  scale  of  hemialities,  sections,  and 
systems  of  organs.  Individual,  collective,  realmic,  and 
epicosmic  unity  are  constructed  on  the  same  abstract 
plan  or  schema.  The  limits  of  constituent  parts  of  a 
complex  organism  (however  numerous  the  ultimate 
elements  may  be)  are  those  of  a definite  organic  scale. 

The  diatonic  scale  of  seven  notes  are  known  to  be 
the  limits  of  an  octave  in  music,  and  the  five  semitones 
of  a chromatic  scale  belong  to  the  octave.  These  limits 
are  fixed,  however  numerous  the  octaves  be  in  any 
given  instrument,  or  numerous  and  various  the  instru- 
ments of  a given  orchestra. 

The  same  may  be  said  of  the  organic  scale,  however 
few  or  numerous  the  parts  may  be,  in  a given  indi- 
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vidual  type  of  organism,  or  however  numerous  the  in- 
dividuals in  a given  species  ; or  the  species  in  a given 
realm. 

A simple  melody  may  contain  a few  only  of  the  notes 
of  an  octave ; a simple  organic  cell  may  contain  a few 
only  of  the  organs  and  systems  of  an  organic  scale. 

The  doctrine  of  structural  limits  and  organic  scales 
is,  therefore  a legitimate  doctrine  of  organic  science  and 
philosophy. 

II . Doctrine  of  Evolutive  Cycles. 

The  evolutive  cycles  of  life-history  in  this  lower  world 
are  those  of  embryonic  evolution,  and  the  career  of  life 
from  birth  to  death ; after  which  comes  the  liberation 
of  the  spirit  from  the  body  in  a resurrective  evolution, 
and  a definite  cycle  of  existence  in  the  spiritual  world. 

The  problem  of  vital  evolution  in  the  natural  world, 
with  the  known  data  of  successive  epochs  of  transitional 
changes,  is  strongly  contrasted  with  the  indefinite  pro- 
blem of  vital  evolution  in  the  ethereal  world,  with  its 
unknown  data  of  supposed  successive  epochs  of  transi- 
tional changes  of  state  in  spiritual  life  and  organiza- 
tion. 

We  need  not  dwell  on  this  question,  beyond  noting 
the  fact  of  the  resurrection  of  the  “ spiritual  body  ” 
very  soon  after  the  death  of  the  material  body,  attested 
by  the  Gospel  narrative  of  the  resurrection  of  Jesus, 
on  the  third  day  (some  forty  or  forty-eight  hours  after 
death). 

We  may  also  note  the  fact  that  learned  Roman 
Catholics  believe  in  the  doctrine  of  purgatory,  as  an  in- 
termediate state  of  life  which  leads  to  a second  transi- 
tion from  the  internal  soul  conditions  of  purgatory  to 
conditions  of  a relatively  perfect  state  in  heaven,  or  a 
lower  state  of  life  in  hell.  This  view  of  future  life  is 
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very  like  that  of  the  ancient  Egyptians,  as  recorded  in 
the  hieroglyphics  and  pictorial  representations  inscribed 
on  the  cerements  of  mummies  and  on  the  walls  of  sar- 
cophagi. Similar  doctrines  or  beliefs  are  confessed  by 
Socrates'in  his  last  discourse,  as  reported  by  Plato  in 
the  “ Phsedo,”  showing  that  the  oracles  of  religion  in 
Egypt  and  in  Greece  were  as  definite  as  those  of 
Palestine. 

Whence  we  conclude  that  the  doctrine  of  evolutive 
cycles  is  as  definite  in  organic  nature  as  the  doctrine  bf 
organic  sccdes  and  limits. 

This  cycle,  however,  is  only  one  kind  of  cycle,  which 
has  some  sort  of  little  known  or  unknown  relation  to 
the  past  and  future  existence  of  an  immortal  soul, 
which  passes  from  one  state  of  existence  to  another  in 
successive  cycles  of  life-history  throughout  eternity. 

Having  thus  defined  the  doctrine  of  limits  in  abstract 
method,  we  must  adopt  symbols  of  notation  to  repre- 
sent ideas  of  analytical  biometry. 

BIOTE CHNICAL  THEORIES  AND  DOCTRINES. 


1.  Methods  of  notation. 


C H.  Instruments  of  Method. 

J U.  Pictures,  images,  models. 

I £1-  Names  and  terminologies. 

(.  O.  Symbols  of  scales  and  cycles. 


The  instruments  of  biotechnical  method  are  of  four 
different  kinds,  namely  : 


1.  Anatomical  and  physiological  instruments. 

2.  Tables  of  statistics,  etc. 

3.  Formula;  of  evolutive  cycles  and  series. 

4.  Formuhe  of  organic  scales  and  degrees. 

We  need  not  enter  into  descriptive  details  of  these 
different  kinds  of  instruments  ; nor  into  minute  expla- 
nations of  pictorial  images  and  representative  models, 
such  as  are  seen  in  natural  history  museums  of  stuffed 
animals,  etc.  ; but  we  may  enter  tully  into  questions  of 
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names  and  terminologies,  along  with  symbols  of  nota- 
tion. 

Before  the  time  of  Yieta  algebraical  notation  was 
very  imperfect,  and,  after  his  symbols  were  adopted, 
Leibnitz  had  to  invent  a system  of  notation  for  his  in- 
finitesimal calculus.  Biotechnics  require  definite  sym- 
bols of  notation  as  much  as  mathematics,  and  we  have 
adopted  appropriate  names  and  symbols  for  this  new 
branch  of  abstract  method. 

Names  are  indispensable  in  all  cases,  while  symbols 
are  not  necessary  to  the  same  extent.  We  may  name 
a dozen  seimtones  in  an  octave  of  musical  sounds,  a 
dozen  sections  in  a scale  of  biotechnical  factors  (as  in 
that  of  mathematical  factors),  and  represent  them  by 
definite  symbols. 

We  need  no  special  symbols  of  vegetal  and  animal 
types  of  form  and  structure,  but  the  organic  scale  of 
sections  and  systems  in  any  type  of  organism,  and  the 
evolutive  series  of  phases  of  life-history  are  important 
factors  of  notation.  In  these  cases  we  require  special 
symbols  of  primary  and  secondary  distinctions  ; thus  : 


Primary  Sections  and  Symbols  of  Organic  Scales  and  Cycles. 


Organic  Scale. 


f H.  Connective  Section H. 

\ U.  Relational  section  U. 

j 0.  Organic  section  O. 

V £!•  Mixed  distinctions XI- 


Life-History 

Cycle. 


f 0.  Genealogical  origin  and  birth  of  organism. 
| 'F.  Growth  of  organism. 

J <i>.  Virility  and  maturity  of  organism.  \ 

| /F.  Decline  and  decay  of  organism, 
f ®.  Death  and  dissolution  of  organism. 


Primary  sections  are  thus  subdivided  in  organic 
scales,  which  become  the  main  instrument  of  method. 

Z.  Principles  of  life. 

Y.  Conditions  of  life. 

X.  Secretions  of  organism. 

W.  Connective  tissues  of  organism. 


PI.  Connective 
Section. 
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O.  Organic  Section. - 


VTI.  Vascular  system. 

7.  Vascular  senses,  etc. 
VI.  Digestive  system. 

6 . Digestive  senses,  etc. 
V.  Generative  system. 
5.  Genetic  senses,  etc. 


U.  Relational 
Section. 


f IV.  Nervous  system. 

III.  Osseous  system . 

I 2.  Vibratory  senses. 
II.  Muscular  system. 
1 . Radiatory  senses. 
I.  Cutaneous  system 


In  this  organic  scale  we  use  numerals  as  symbols  of 
systems  and  sub-systems,  and  these  numerals  represent 
both  cardinal  numbers  and  ordinal  numbers,  in  so  much 
as  there  are  seven  systems  in  the  body,  and  five  sub- 
systems in  connection  with  the  seven  great  systems. 
These  numeral  symbols  also  represent  ordinal  arrange- 
ment of  the  systems  and  sub-systems,  since  the  external 
organs  of  sense  are  more  prominently  visible  than  the 
systems  to  which  they  belong,  and  general  systems 
themselves  are  in  a manner  included  one  within 
another  in  a sort  of  concentric  order  ; thus,  the  skin 
contains  the  muscles,  which  contain  the  bones,  which 
ensconce  the  central  parts  of  the  nervous  systems,  the 
brain  and  spiral  cord  ; these  four  systems,  with  their 
two  sub-systems,  form  the  external  frame  section, 
which  includes  the  organic  section  ; in  which  the  gene- 
rative system  is  more  external  than  the  digestive 
system ; and  this  more  external  than  the  vascular 
system.  The  numeral  order  from  one  to  seven  denotes 
at  once  these  seven  associate  systems  in  seven  ordinal 
numbers  of  distributive  notation. 

The  connective  section  of  an  organic  scale  is  repre- 
sented by  letters  to  avoid  the  appearance  of  cardinal 
numbers,  because  these  have  been  already  counted,  the 
same  as  the  notes  and  semitones  of  an  octave  in  music  • 
which  notes  are  quite  distinct  from  the  instrument  on 
which  they  are  produced,  and  from  the  question  of  the 
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modes  and  keys  of  any  particular  melody  in  which,  these 
notes  occur.  Still  the  notes  of  a musical  octave  belong 
to  some  instrument,  or  any  instrument,  to  some  mode, 
or  to  any  key. 

The  symbols  of  secondary  subdivisions  are  also  partly 
representative  of  cardinal  numbers  and  of  ordinal  ar- 
rangement, as  in  the  following  examples  : 

The  symbols  which  represent  primary  sections  of  an 
organism  may  be  used  to  represent  distinct  series  or 
apparatuses  in  each  of  the  seven  systems  and  five  sub- 
systems, without  danger  of  confounding  primary  sections 
with  secondary  sub-divisions.  Thus  : 


Vascular  System. 


Osseous  System. 


r H.  Umbilical  vessels  (blood-vessels). 

3 U.  Air-vessels  (respiratory  apparatus). 

I O.  Blood-vessels  (arteries  and  veins). 
(.II-  Water- vessels  (minatory  apparatus). 

Articulations .' 

U.  Limb  series  of  bones. 

H-  Costofacial  series  of  bones. 

0.  Craniovertebral  series  of  bones. 


In  the  secondary  divisions  of  these  two  systems,  the 
symbols  are  the  same,  but  the  ordinal  arrangement  is 
different,  in  accordance  with  that  of  the  natural  arrange- 
ment in  these  systems.  As  these  names  and  symbols 
have  been  applied  in  previous  volumes  they  need  no 
further  notice  here,  but  some  words  of  explanation  are 
required  for  the  names  and  symbols  of  evolutional  phases, 
and  their  sub-divisions. 


O.  Origin  of 
type. 


'lr,  Growth  of 
type. 


<I>.  Virility. 


( Z.  Origin  of  potential  spirit  form. 

) Y.  Parentage  of  body  (genealogy). 

\ X.  Fecundation  and  conception  (marriage  of  sexes). 
( AY.  Incarnation  of  body  (embryology). 

( 1.  Birth  and  lacteal  period  of  infancy. 

j 2.  First  teething  phase  of  childhood. 

j 3.  Second  teething  phase  of  childhood  : youth. 

( 4.  Third  phase  of  growth  in  youth  : adolescence. 

( 1.  Manhood. 

I 2.  Skill  ripeness. 

) 3.  Judgment  ripeness. 

( 4 Moral  stability. 
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Decline. 


©.  Death. 


!1.  Female  sterility. 

2.  Wisdom  phase. 

3.  Prudence  phase. 

4.  Senility. 

Death  of  body  and  resurrection  of  spirit. 


The  exact  value  of  symbols  representing  definite 
organs  and  systems  of  the  body,  are  easily  understood 
by  students  who  have  made  themselves  familiar  with 
comparative  anatomy  and  physiology,  but  not  as 
easily  by  readers  unacquainted  with  this  branch  of 
science.  Anatomists  may  ask  why  we  class  connective 
tissues  apart  from  the  general  scale  of  systems  and 
series  of  organs  in  the  body ; and  we  reply,  because 
connective  tissues  are  primary  and  articular  elements 
of  structure  in  the  whole  organism,  and  require  to  be 
distinguished  from  the  systems  which  they  connect 
together,  in  unity,  as  much  as  the  articular  elements  of 
the  osseous  system  require  to  be  distinguished  from  the 
groups  of  bones  which  they  link  together  in  groups  and 
series.  This  will  be  easily  seen  as  far  as  the  individual 
organism  is  concerned ; but  when  we  come  to  parallel 
distinctions  of  primary  and  connective  elements  of 
organic  unity  in  collective  complex  organisms,  such  for 
instance  as  that  of  realmic  unity,  it  may  be  asked  why 
we  place  the  three  oviparous  classes  of  vertebrata,  as 
connective  classes,  while  the  class  mammalia  is  alone 
recognized  as  that  of  a complete  organic  scale  ? It  is 
because  seven  distinct  alliances  or  twelve  orders  are 
easily  found  in  the  class  mammalia,  and  not  in  any  of 
the  oviparous  classes  ; and  besides  that  fact,  the  natural 
sub-divisions  of  the  oviparous  classes  correspond  with 
those  of  the  connective  tissues  of  the  individual  body, 
as  shown  in  the  classification  of  the  vertebrate  realm, 
in  our  volume  of  “ Epicosmology.” 

Another  difficulty,  however,  presents  itself  when  we 
come  to  the  classification  of  connective  elements  in  the 
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collective  social  organism,  and  in  that  of  epicosmic 
unity.  In  the  individual  body  and  in  the  vertebrate 
realm  connective  elements  seem  to  be  inferior  in  struc- 
ture to  those  of  the  main  systems,  and  oviparous  classes 
are  seen  to  be  inferior  in  structure  to  the  different 
orders  of  the  mammalian  class.  Is  it  a law  of  nature 
that  connective  elements  of  organic  unity  should  in  all 
cases  be  inferior  to  the  main  systems  of  the  complex 
organism  ? Not  at  all  ; for  in  sociological  organic 
unity  the  contrary  is  manifest,  as  well  as  in  the  scale 
of  epicosmic  unity. 

We  note  these  facts,  to  put  students  on  their  guard 
against  hasty  conclusions  a priori;  and  also  to  inform 
readers  unacquainted  with  anatomy  and  physiology, 
that  we  have  no  means  of  rendering  our  language  clear 
to  them,  unless  they  condescend  to  study  these  sciences 
before  they  read  our  volumes.  This  necessity  narrows 
the  circle  of  duly  qualified  critics,  but  we  may  hope 
that  each  new  generation  will  be  more  and  more  widely 
instructed  in  these  positive  sciences  of  nature  and  her 
laws.  Methods  of  induction  and  deduction  a priori 
have  long  enough  held  sway  over  the  mind,  in  all  parts 
of  the  world.  It  is  high  time,  now,  that  methods  of 
induction  and  deduction  a posteriori  (after  due  know- 
ledge of  some  at  least  of  the  phenomena  of  nature  and 
her  laws  of  order)  should  claim  attention  and  enlighten 
the  coming  generations  of  mankind. 

Mathematics  are  not  learnt  in  a week,  nor  biotechnics 
either. 

NAMES  AND  TERMINOLOGIES. 

Imperfect  notions  of  phenomena  have  given  origin  to 
customary  names  of  things,  and  these  common  names 
are  not  always  suitable  for  technical  science,  unless  the 
usual  acceptation  of  words  be  modified  to  suit  new 
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definitions  of  things  which  require  new  names,  or 
modifications  of  meaning  in  common  words  to  suit  new 
meanings. 

Definite  forms  of  terminology  have  been  adopted  by 
chemists,  mineralogists,  and  other  votaries  of  modern 
science,  and  we  shall  have  to  innovate  in  this  direction, 
however  reluctant  to  introduce  unwelcome  novelties. 

Various  aspects  of  the  same  things  also  require 
special  notice,  and  this  is  a most  difficult  part  of 
method,  dealing  with  special  factors  and  functions  from 
different  points  of  view,  objective  or  subjective,  onto- 
logical or  experiential,  structural  or  functional,  physio- 
logical or  vocational,  moral  or  rational.  Nearly  all 
controversies  and  debates  arise  from  misunderstandings 
of  this  kind,  in  which  different  points  of  view  are 
opposed  to  each  other,  as  conflicting  estimates  of  the 
same  question  under  one  aspect  alone. 

In  analyzing  the  unity  of  vital  energy  into  its  several 
known  modes  of  action,  we  may  include  four  distinc- 
tions thus — 

1.  Physiological  modes  of  action  (as  in  plants). 

2.  Instinctual  modes  of  action  (as  in  animals). 

3.  Mental  modes  of  action  (as  in  mankind). 

4.  (Social  modes  of  action  (as  in  man  and  animals). 

This  is  sufficient  for  the  general  purposes  of  analytical 
distinction  and  synthetical  co-ordination ; but  it  is  not 
as  complete  and  definite  as  it  might  be  : thus  there  is — 

1.  A physiological  mode  of  life  in  plants. 

2.  A zoophytical  mode  of  life  in  polyps. 

3.  An  instinctual  mode  of  life  in  insects. 

4.  A social  mode  of  life  in  man,  in  animals,  and  in  insects. 

5.  A mental  or  rational  mode  of  life  in  mankind. 

6.  A religious  mode  of  life  in  mankind. 

This  modulation  of  analytical  method  recognizes  six 
different  modes  of  action  or  depths  of  vital  energy  in 
nature  instead  of  four  ; but  is  it  necessaiy  to  dwell  on 
minor  degrees  of  difference,  when  more  general  dis- 
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tinctions  seem  to  be  sufficient  ? In  human  nature,  for 
instance,  we  have  a summary  of  all  known  depths  of 
life,  and  the  four  general  distinctions  of  body,  soul, 
mind,  and  spirit,  seem  to  be  sufficient  for  purposes  of 
analytical  distinction.  Still  we  may  note  that  social 
life  and  aspiration  in  mankind  has  a twofold  aim  not 
observed  in  animals ; namely,  social  life  and  happiness 
in  this  world  ; social  life  and  responsibility  in  the 
world  to  come.  The  religious  aspect  of  human  life  is 
therefore  quite  distinct  from  political  life,  just  as 
chemical  affinity  is  quite  distinct  from  molecular  cohe- 
sion in  the  analysis  of  physical  force  and  definite  modes 
of  action,  in  homogeneous  elements  such  as  gold  and 
silver.  Chemical  affinity  is  implied  in  the  molecular 
cohesion  of  heterogeneous  elements  and  alloys,  but 
should  be  recognized,  nevertheless,  as  quite  distinct 
from  physical  cohesion ; religious  life  is  implied  in 
social  and  political  life,  but  should  be  recognized  as 
quite  distinct.  Thus  : 

Physiological  bodily  life  in  this  world, 

Instinctual  and  vocational  life  in  this  world, 

Mental  scientific  life  in  this  world, 

Social  political  life  in  this  world, 

are  closely  allied  in  all  modes  of  action,  and  some 
human  beings  have  no  other  aspirations  ; but  the  great 
majority  of  men  and  women  look  for  life  beyond  the 
grave,  and  cultivate  religious  thoughts  and  feelings 
quite  as  much  as  worldly  interests  and  pleasures. 

It  is  easy  to  see  that  mundane  views  of  ambition  in 
a human  soul,  and  amphimundane  aspirations  of  per- 
fection, are  distinct  planes  of  thought  and  feeling  in 
the  spirit ; jpride  being  the  common  name  of  one ; 
humility , the  true  name  of  the  other.  Does  not  the 
human  spirit  in  all  worlds  retain  something  of  its 
original  or  ontological  integrity,  more  or  less  clothed 
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with  the  special  conditions  of  experiential  life  in  each 
successive  change  from  one  state  of  existence  to 
another  \ 

During  sleep  when  the  external  senses  of  the  body 
are  closed,  do  we  not  dream  that  we  see  friends,  hear 
them  speak,  touch  them  even,  and  at  the  same  time,  or 
in  certain  cases,  taste  delicious  food,  and  smell  sweet 
odours  ? the  spiritual  body  has  organs  of  sense  then, 
and  can  see,  hear,  taste,  smell,  and  touch,  without  the 
aid  of  the  closed  material  organa  of  sensation.  Mes- 
meric sleep  and  natural  somnambulism  give  us  experi- 
ence of  like  phenomena.  The  internal  spiritual  faculties 
of  sense  and  feeling,  thought  and  emotion,  are  awake 
at  times  when  the  external  body  is  asleep.  Hence 
from  actual  experiences,  not  very  uncommon,  we  may 
form  a dual  table  of  the  four  aspects  of  life  in  this 
natural  world,  thus  : 


1 


Material  body  : wakeful  vision,  work,  and  locomotion. 
Ethereal  body  : somnambulic  vision,  work,  and  locomotion. 


2.  Soul. 


Natural  vision ; art,  work,  and  thought  (intuition). 
Somnambulic  vision  ; art,  work,  and  thought  (inspiration). 


o • .,  ( Mundane  aspirations  and  conscience  : Caesar  (politics). 

3.  bpmt.  | Ampliiinundane  conscience  and  aspirations  : Jesus  (religion). 

, , f Mundane  understanding  and  science  : morality. 

4.  i line . | gpiritual  understanding  and  insight : religion. 


All  the  faculties  of  body,  soul,  mind,  and  spirit,  are 
more  free  and  powerful  in  the  spiritual  world,  than 
when  the  spiritual  body  is  clothed  with  mortal  flesh  in 
the  natural  world ; some  individuals  retain  more  free- 
dom of  inward  vision,  magnetic  impression,  or  inspira- 
tion, spiritual  aspiration  and  spiritual  insight,  than 
others  who  are  more  deeply  enthralled  by  the  natural 
and  worldly  conditions  of  life  in  this  lower  sphere. 
These  and  other  questions  of  life,  experience,  and 
aspiration,  have  been  analyzed  in  our  third  volume 
(“  Biology  ”). 
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Modulations  of  method  are  necessary  to  indicate 
different  aspects  of  the  same  things,  by  special  defini- 
tions and  descriptions,  while  simple  definitions  and 
degrees  of  analytical  distinction  are  often  sufficient  for 
elementary  purposes,  to  avoid  elaborate  complexity  and 
theoretical  difficulty.  To  give  a general  idea  of  what 
is  meant  by  modulation  in  biotechnical  method,  we 
may  form  a general  table  of  vital  energies  and  aims  in 
human  nature ; these  vital  energies  of  body,  soul,  mind, 
and  spirit,  being  efficient  causes  of  action,  while  the 
aims  of  these  same  energies  are  so  many  definite  pur- 
poses or  final  causes  of  human  industry  and  social 
organization  ; thus — 


■>  (1.  Appetites,  liberty,  activity,  industry. 

-doc  y.  1 2.  Purposes,  wealth,  comfort,  uses. 


Soul. 

Mind. 


( 1.  Instincts , vocations,  aptitudes,  art. 

1 2.  Aims,  health,  approbation,  beauty. 

j 1.  Wonder,  meditation,  method,  science. 

I 2.  Aims,  knowledge,  understanding,  truth. 


Yearnings,  emotions,  converse,  society. 
Aims,  affection,  delight,  goodness. 


We  may  further  observe  that  industry  and  use,  art  and 
beauty,  science  and  truth,  society  and  goodness,  are 
equally  applicable  to  all  aspects  of  human  nature. 


Uses  of  body,  soul,  mind,  and  spirit : (wealth). 

Beauties  of  body,  soul,  mind,  and  spirit : (health). 

Truths  of  body,  soul,  mind,  and  spirit  : (wisdom). 

Goodness  of  body,  soul,  mind,  and  spirit  : (love). 

Health  may  be  said  to  be  goodness  or  soundness  of 
body,  but  strength,  elasticity,  and  flexibility  of  body, 
are  other  kinds  of  goodness  of  body ; so  that  general 
and  special  names  of  attributes  or  qualities  are  to  be 
clearly  defined  and  distinguished  from  each  other  in 
biotechnical  methods  of  notation  and  modulation. 

!I-I.  Epicosmic  adaptations  of  form  and  life. 
U.  Locomotive  adaptations  of  structure. 

£[.  Vocational  adaptations  of  structure. 

O.  Physiological  adaptations  of  structure. 
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Epicosmic  adaptations  of  form  and  life  to  the  con- 
ditions of  existence  on  this  planet,  are  those  of : 

1.  Amphibious  animals  and  plants. 

2.  Oceanic  or  aquatic  adaptations  of  organisms  and  realms. 

3.  Atmospheric  adaptations  of  organisms  and  realms. 

4.  Geospheric  adaptations  of  organisms  and  realms. 

The  forms  of  structure  in  amphibious  animals  and 
plants  differ  in  whales,  seals,  and  bats,  from  those  of 
fishes  which  breathe  air  dissolved  in  water  ; and  so 
with  plants  that  live  partly  in  water  and  partly  in  the 
air : they  differ  also  in  relative  proportions  of  form  and 
structure  from  kindred  species  which  live  on  land  and 
breathe  constantly  in  air.  We  need  hardly  mention 
amphibious  reptiles  and  batrachia. 

The  general  form  and  structure  of  fishes  adapted  to 
live  and  move  entirely  in  the  ocean,  differ  greatly  from 
the  form  and  structure  of  birds  destined  to  fly  in  the 
air,  or  swim  and  dive  in  water. 

The  relative  proportions  of  legs  and  wings  differ  in 
birds  of  powerful  flight,  such  as  eagles  and  vultures,  and 
those  which  have  only  rudimental  wings  with  strong 
legs  for  running  on  the  ground,  or  flappers  for  diving  in 
the  ocean,  such  as  the  ostrich  and  the  penguin. 

The  relative  proportions  of  body  and  limbs  differ  in 
species  of  mammalia,  such  as  those  of  elephants  and 
antelopes,  lions  and  rabbits,  dogs  and  pigs  ; not  to  men- 
tion other  types  of  species  in  the  class. 

Locomotive  adaptations  are  different  in  birds,  bats, 
and  insects.  The  form  and  structure  of  birds  adapted 
for  special  modes  of  locomotion  in  the  air  differ  from 
those  of  mammals  adapted  for  locomotion  on  the  land  ; 
and  these  differ  from  fishes  adapted  for  locomotion  in 
the  water. 

Physiological  adaptations  of  form  and  structure  are 
cpiite  distinct  from  those  of  locomotive  adaptations, 
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since  carnivorous  birds,  fishes,  reptiles,  and  mammals 
differ  in  visceral  organization  and  in  alimentary  con- 
stitution from  insectivorous,  herbivorous,  and  omnivor- 
ous animals  in  these  different  classes  of  vertebrata. 

Vocational  adaptations  of  form  and  structure  differ 
also  in  carnivorous  animals ; eagles  and  lions  being 
butchers,  while  dogs  and  vultures  are  scavengers  as 
well  as  butchers.  Herbivorous  animals,  such  as  horses, 
buffaloes,  camels,  giraffes,  and  elephants,  are  structurally 
adapted  for  different  kinds  of  vocation,  as  beasts  of 
burden  and  of  traction. 

We  need  not  multiply  well-known  facts  of  this  kind, 
to  show  that  the  principle  of  definite  ratios  and  propor- 
tions of  organic  structure  is  a universal  law  of  reason, 
and  one  of  the  leading  principles  of  biotechnical  method, 
as  an  interpreter  of  final  and  efficient  causes  in  the  plan 
of  nature. 

It  will  be  one  of  the  interesting  labours  of  biologists 
to  measure  approximately  degrees  of  variation  in  pro- 
portion to  vocation,  in  different  species  of  the  same 
class  of  animals,  such  as  the  following  degrees  of  con- 
trast between  the  relative  proportional  developments  of 
legs  and  wings  in  the  class  of  birds. 


Proportional  Degrees  of  Power  in  Legs. 


Apteryx  12 

Ostrich 11 

Auks 10 

Divers 9 

Parrots 8 

Owls 7 

Eagles  6 

Vultui’es  5 

Crows  4 

Wild-geese  3 

Sea-gulls 2 

Swallows 1 

Avis  apodes  (?)  0 


In  Wings. 

+ 0 ? 

+ 1 ? 

+ 2? 

+ 3 

.....+ 4 

+ 5 

6 

7 

8 

9 

10 

11 

....  12? 


This  artificial  scale  of  degrees  of  contrast  between 
legs  and  wings  of  birds  of  different  species,  is  more  or 
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less  inaccurate,  but  it  will  give  an  idea  of  constructing 
such  scales  in  many  other  cases  of  proportionality 
between  the  anterior  and  posterior  hemialities  of  any 
given  type  of  organism. 

Organic  Proportions. — Organic  proportionalities 
vary  in  many  ways,  in  adaptation  to  the  different 
instincts  and  vocations  of  species,  in  all  conditions  of 
life  and  organization.  Different  proportions  of  organic 
structure  are  manifest  in  size  and  build — elephants  and 
pigs ; whales  and  porpoises  ; oxen  and  sheep  ; horses 
and  asses  ; giraffes  and  small  deer ; lions  and  cats  ; 
gorillas  and  marmosets  ; bears  a.nd  kangaroos  ; giants 
and  dwarfs  of  the  human  species,  all  belong  to  the  one 
mammal  class  of  types.  Large  and  small  birds  are 
equally  manifest  in  their  class,  with  various  proportions 
of  legs  and  wings,  beaks  and  claws,  in  different  species. 
Large  and  small  reptiles  of  different  shapes  (serpents, 
frogs,  lizards,  and  tortoises)  are  examples  of  different 
forms  and  proportions  of  structure  in  the  reptile  class. 
Sharks  and  dogfish,  herrings  and  minnows,  not  to  men- 
tion innumerable  varieties  of  form  and  proportions  in 
other  species  of  fishes,  show  that  various  proportions  of 
organic  form  and  structure  are  definite  laws  of  order  in 
the  realm  of  vertebrata,  as  well  as  the  conditions  of  life 
in  different  zones  of  climate  in  the  ocean  and  on  land. 

The  same  may  be  said  of  different  types,  in  all  the 
organic  realms  of  nature. 

Lease  oe  Life. — Laws  of  proportionality  govern  also 
the  natural  limits  of  life-lease  given  to  individuals  of 
each  species  under  favourable  conditions,  as  well  as 
variable  averages  under  variable  conditions*  Some 
creatures  have  a lease  of  days  only  ; others  of  weeks  or 
months  ; others  again  of  years  and  decades  of  years  ; a 
few,  perhaps,  of  much  longer  periods  : some  a hundred 
years,  or  fifty,  or  ten,  or  less. 
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Prolific  Energy. — Different  proportions  of  lease  of 
life  are  further  varied  by  different  proportions  of  pro- 
lific energy  for  the  perpetuation  of  their  species.  Some 
kinds  produce  millions  of  eggs  every  year ; some,  thou- 
sands only,  or  hundreds  ; others,  scores  or  dozens  only ; 
and  others  again  not  more  than  one  or  two ; so  that 
ratios  of  proportion  in  reproductive  energy  are  exceed- 
ingly varied  in  different  species. 

The  lease  of  life  varies  for  different  species  where  the 
conditions  of  life  are  similar,  and  the  conditions  of  life 
are  various  for  the  races  of  the  same  species  and  of 
different  species.  Fishes  live  in  water,  birds  in  air  : 
some  in  one  zone  of  climate,  some  in  another.  The 
embryos  of  fishes  live  in  the  same  medium  as  full-grown 
individuals  ; the  embryos  of  birds  and  mammals  live  in 
a different  medium  from  that  of  the  parents.  The 
embryos  of  some  species  live  longer  than  the  perfect 
individual  : the  caterpillar  longer  than  the  butterfly  ; 
the  perfect  individual  of  other  species  live  many  times 
as  long  in  the  natural  world  as  in  the  embryonic  state ; 
man  lives  in  this  world  more  than  a hundred  times  the 
months  of  embryonic  life  in  the  obscure  world  of  incar- 
native  evolution. 

Little  is  known  of  the  relative  numbers  of  individuals 
in  any  species  of  organism  in  any  of  the  realms  ; of  the 
relative  proportions  of  reproductive  energy  and  of  de- 
structive liabilities  in  any  of  the  species  of  any  realm  ; 
of  the  natural  laws  of  proportional  equilibrium  in  all 
realms  and  regions ; of  the  successive  extinctions  of 
some  species  in  past  ages,  and  the  introduction  of  new 
types;  of  the  laws  of  equilibrium  between  numbers  of 
any  given  species  and  the  means  of  subsistence  within- 
given  limits  of  the  sea  or  of  the  land  ; of  any  of  the 
numerous  problems,  in  fact,  ot  biological  evolution 
and  proportionality  in  any  given  realm  or  class  ot 
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organism  in  any  sphere  of  conditions,  atmospheric  or 
aquatic,  in  any  woi'ld  of  existence,  visible  or  invisible, 
actual  or  potential. 

In  learning  to  read  a lew  words  in  the  great  Bookot 
Nature,  we  have  not  yet  learned  to  understand  many 
chapters  of  its  more  recondite  contents. 

As  fishes  cannot  live  long  out  of  water,  nor  birds 
immersed  in  water,  we  may  conclude  that  ontological 
limits  of  design  in  form  and  structure  are  in  all  cases 
adapted  to  different  conditions  of  existence  in  a given 
world,  and  for  a given  time  in  each  world  ; and  also  to 
undergo  a definite  series  of  permutations  of  state  in 
youth,  maturity,  decline,  and  senility. 

Creative  design  fixes  the  type  in  accordance  with 
invariable  laws  of  life  within  the  limits  of  such  con- 
ditions. 

It  is  easy  to  discern  the  adaptation  of  means  to  ends 
in  the  form  and  structure  of  bones  and  muscles,  nerves 
and  vessels,  in  the  body  of  an  animal ; but  not  perhaps 
so  easy  to  detect  similar  adaptations  of  means  to  ends 
in  the  different  species  of  animals  in  any  one  class  or 
realm  of  organic  unity.  Still  we  may  see  that  the  out- 
ward shape  and  inward  structure  of  fishes  are  adapted 
to  the  conditions  of  life  and  locomotion  in  the  water ; 
that  the  outward  forms  and  inward  structures  of  birds 
are  adapted  to  conditions  of  life  and  locomotion  in 
the  air ; and  the  same  may  be  said  of  all  species  of 
animals  and  plants  adapted  to  the  conditions  of  life  in 
which  they  are  placed  with  definite  instincts  and  voca- 
tions for  special  purposes  in  the  economy  of  nature. 

Carnivorous  animals  shorten  the  lease  of  life  in 
herbivorous  species  ; vultures  and  other  scavengers  are 
samtaiy  agencies  \ and,  when  the  human  mind  becomes 
sufficiently  acquainted  with  the  realms  of  nature  on 
the  planet,  the  ends  and  uses  of  all  species  will  be 

10 


146 


BIOTECHNICS. 


better  understood,  as  well  as  the  oneness  of  human 
reason  with  divine.  Architectonic  ideas  and  principles 
of  mechanism  in  the  structure  of  animals  and  plants 
must  be  at  least  as  consciously  definite  in  the  omni- 
scient Mind  of  the  Creator,  as  the  architectonic  ideas 
of  artificial  machines  in  the  mind  of  man  who  imagines 
the  plans  and  constructs  the  mechanisms  of  wind-mills 
and  water-mills  for  special  purposes  of  work  in  given 
conditions  of  motion  ; steam-engines  and  locomotives  of 
different  form  and  structure  to  work  in  given  conditions 
of  motion ; pumps  of  all  sorts  ; carriages  on  wheels  to 
run  on  land  ; ships  of  all  forms  and  dimensions  to  float 
on  water ; balloons  to  rise  in  the  atmosphere  ; and  in- 
numerable other  forms  of  artificial  mechanism,  for  given 
purposes  of  use,  in  the  world  of  human,  or  artificial 
creation. 


2.  Diversity  in  unity. 


}H.  Epicosmic  diversity  in  unity. 
17.  Realmic  diversity  in  unity, 
fl-  Sociological  diversity  in  unity. 
(J.  Biological  diversity  in  unity. 


Epicosmic  diversity  in  unity  may  be  distinguished  as : 

1.  Inorganic  diversity  in  unity. 

2.  Organic  diversity  in  unity. 

3.  Sociological  diversity  in  unity. 

4.  Axnpliicosmic  diversity  in  unity. 


Difference  of  structure  and  of  function  are  easily  per- 
ceived in  the  inorganic  and  organic  realms  of  epicosmic 
unity  described  in  our  first  volume.  The  atmosphere 
differs  from  the  ocean,  and  this  again  from  the  land. 
Cryptogamic  types  of  vegetal  organism  differ  from 
phanerogamic  types ; radiata  differ  from  mollusca,  and 
articulata  from  vertebrata. 

Distinct  classes  differ  from  each  other  in  all  the 
realms,  as  we  have  shown  in  our  outlines  of  realmic 
unity ; and  natural  sections  in  each  class  differ  from 
each  other  in  their  leading  characteristics  of  form  and 
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function,  just  as  the  organic  section  of  systems  differs 
from  the  relational  section  in  the  human  body. 

The  same  may  be  said  of  different  sexes,  ages,  races, 
and  temperaments  of  individuals  in  a collective  unity 
of  species  ; and  also  of  the  different  organisms,  hemiali- 
ties,  mechanisms,  and  systems  of  an  individual  unity. 

There  are,  then,  to  be  noted  distinct  categories  of 
diversity  in  unity,  not  only  in  individual  unity,  but  in 
all  kinds  and  degrees  of  unity. 

1°.  Concentric  diversity  in  unity  (body,  soul,  etc.). 

2°.  Hernial  diversity  in  unity  (right  and  left). 

3°.  Sectional  diversity  in  unity  (organic,  relational). 

4°.  Systemal  diversity  in  unity  (scale  of  systems). 

5°.  Serial  diversity  in  unity  (vertebral,  costal). 

6°.  Sub-serial  diversity  in  unity  (dorsal  series,  vertebrae). 

7°.  Groupal  diversity  in  unity  (cervical,  lumbar,  vertebrae). 

8°.  Individual  diversity  in  unity  (one  vertebra). 

These  categories  of  structural  diversity  in  complex 
organic  unity  of  all  degrees  are  to  be  looked  for  in  both 
cosmic  and  epicosmic  nature ; in  both  natural  and 
spiritual  worlds,  as  guides  of  experimental,  statistical, 
biotechnical,  and  philosophical  methods  of  investiga- 
tion. Amphicosmic  diversity  in  unity  includes  the 
conditions  of  life  : 

1.  In  the  world  of  foetal  gestation  and  metamorphic  evolution. 

2.  In  the  natural  world  from  birth  to  death. 

3.  In  the  liberative  world  of  resurrection. 

4.  In  the  spiritual  world  of  perfective  evolution. 

Biological  diversity  in  unity  is  seen  in  the  individual 
organism.  We  have  explained  what  is  meant  by  con- 
centric diversity  in  unity,  in  our  analysis  of  body,  soul, 
mind,  and  spirit,  as  diverse  organisms  and  modes  of 
action  in  mankind,  both  individual  and  collective. 
(“  Biology  ” and  “Sociology”).  We  have  also  noticed  the 
fourfold  order  of  concentric  diversity  in  the  complex 
unity  of  four  worlds  of  human  life  and  destiny  ; namely, 
the  spiritual  world,  the  incarnational  world,  the  natural 
world,  and  the  resurrectional  world. 


10—2 


148 


BIOTECHNICS. 


We  have  noticed  the  analogical relationships  of  con- 
centric diversities  in  unity,  as  well  as  the  homological 
parallels  of  hernial  diversity  in  unity,  without  dwelling 
on  such  structural  and  functional  details  of  homological 
differences  as  those  of  the  right  and  left  sides  of  the 
heart  in  the  individual  body  ; or  the  male  and  female 
sexes  in  the  hernial  distinctions  of  collective  humanity. 
As  a rule  of  hernial  parallels  and  homologies,  more 
especially  in  the  relational  section  of  the  body,  the 
right  side  is  almost  exactly  like  the  left ; the  right  arm 
and  the  left  arm  nearly  alike  ; but  this  is  not  exactly 
the  case  in  some  parts  of  the  organic  section,  where  the 
right  side  of  the  heart  differs  from  the  left ; the  right 
side  of  digestive  viscera  from  the  left  (liver  from 
pancreas,  etc.). 

There  are  then  some  differences  to  be  noticed  in 
bilateral  distinctions  and  homologies,  and  still  more  in 
bipolar  hemialities  and  homologies,  such  as  the  upper 
and  lower  limbs,  much  alike  in  some  respects,  while 
very  different  in  others ; and  so  of  arteries  and  veins, 
in  bilateral  and  in  bipolar  hemialities  of  the  body;  not 
to  mention  the  lungs  and  the  kidneys  as  bipolar  homo- 
logies and  apparatuses,  or  series  of  organs  in  the  vas- 
cular system.  In  distributive  order,  central  series  are 
synalogous  in  all  relational  systems  ; medial  series  are 
synalogous,  and  external  series  are  synalogous  ; but  the 
distributive  arrangement  of  thoracic  and  abdominal 
series  in  organic  systems,  is  not  exactly  like  that  of 
medial  and  external  series  in  relational  systems.  There 
is  here  another  species  of  diversity  in  systemal  unity ; 
and  arthroidal  forms  of  diversity  in  adaptation  to  limits 
of  mobility  are  numerous  and  various  in  all  the  parts  of 
any  complex  organism. 

To  analyze  and  understand  the  rich  diversity  of  form 
and  structure  of  the  inward  parts  of  different  vital 
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organisms,  in  accordance  with  invariable  laws  of 
mechanism,  will  impress  the  heart  and  mind  of  any 
man  (acquainted  with  the  mathematical  principles  of 
artificial  mechanism)  more  profoundly  with  a sense  of 
reverence  for  supernal  wisdom  in  the  omniscient 
inventor  and  creator  of  such  wondrous  machines  as 
those  of  living  animals  and  plants  on  our  globe  (not  to 
mention  the  heavens  above  and  the  earth  beneath),  than 
any  amount  of  dialectical  suasion.  These  are  the 
studies  which  will  eventually  conquer  unbelief  more 
thoroughly  than  the  learned  disquisitions  of  theological 
controversialists. 

Diversities  of  form  and  structure  correspond  to 
different  functions  or  vocations  in  all  cases  ; thus  the 
form  and  structure  of  the  cutaneous  system  differ  from 
the  form  and  structure  of  the  muscular  system  ; and  as 
all  the  systems  and  series  of  organs  in  the  body  have 
different  functions  to  perform  in  the  social  community  of 
organs,  so  they  have  different  kinds  of  form  and  struc- 
ture adapted  to  their  respective  functions  of  physiological 
and  mechanical  cooperation  in  the  complex  organism. 

Sociological  diversity  in  unity. — Diversities  of  form 
and  structure  in  adaptation  to  diversities  of  function 
are  easily  discerned  in  the  body  of  an  animal  of  any 
given  type,  while  the  special  vocations  of  individual%of 
the  same  species  are  not  so  easily  discerned  in  mankind  ; 
sexes  and  ages  are  sufficiently  marked  in  a human 
family,  but  special  vocations  are  not  so  easily  discerned 
in  the  features  of  individuals  who  perform  different 
functions  in  a municipal,  or  in  a national  community. 
In  such  cases  we  have  to  judge  of  the  inward  and 
invisible  diversity  of  faculties  from  the  outward  and 
manifest  diversity  of  vocational  aptitudes,  just  as  in  the 
case  of  simple  organic  cells,  where  locomotive,  digestive, 
vascular,  and  procreative  functions  imply  the  necessary 
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existence  of  organs  which  correspond  to  all  these 
different  functions,  although  such  organs  are  not  dis- 
tinctly visible  in  any  simple  cell.  These  diversities  of 
aptitudes  and  vocations  have  been  explained  in  our 
“ Sociology.” 

Realmic  diversity  in  unity. — Diversities  of  form  and 
structure  are  sufficiently  marked  in  the  four  classes  of 
fishes,  reptiles,  birds,  and  mammals  ; in  the  mammal 
class,  the  ungulate  section  is  easily  distinguished  from 
the  unguiculate  division  (even  in  the  case  of  rodents)  ; 
different  orders  and  alliances  are  easily  distinguished 
from  eacli  other  in  both  the  ungulate  and  the  unguicu- 
late sections.  Families  again  are  different  in  each 
order,  while  procreative  species  are  diversified  in  each 
typical  genus.  The  same  law  of  diversity  is  seen  in 
each  of  the  organic  realms,  while  realms  themselves  are 
different  in  the  epicosmic  unity  of  our  globe. 

1.  Diversity  of  parts  in  the  individual  unity  of  man. 

2.  Diversity  of  aptitudes  in  the  collective  unity  of  mankind. 

3.  Diversity  of  forms  in  the  animal  kingdom. 

4.  Diversity  of  forms  in  the  vegetable  kingdom. 

5.  Diversity  of  forms  in  the  mineral  kingdom. 

6.  Diversity  of  forms  and  motion  in  the  solar  system. 

7.  Diversity  of  forms  and  orbits  in  the  cosmic  universe. 

It  is  easy  to  see  that  muscles  differ  from  bones  in 
the  body  of  a man  ; that  skin  differs  from  nerves  ; heart 
from  lungs  ; liver  from  stomach;  and  that  these  systems 
and  organs  of  the  body  are  specially  adapted  to  different 
functions  and  uses  in  the  co-operative  unity  of  life  and 
organization.  What  then  are  the  laws  of  number, 
weight,  and  measure,  in  these  diverse  parts  of  the  unity 
and  totality  of  the  human  body  ? The  laws  of  diversity 
in  unity,  in  all  forms  of  organism  ? in  all  degrees  of 
complex,  unity,  and  totality  ? in  epicosmic  nature,  and 
in  cosmic  universes  ? 

We  need  not  dwell  further  on  the  diversities  of  physical 
form  and  structure,  but  we  may  note  depths  of  diver- 


THEORIES  AND  DOCTRINES. 


15] 


sity  in  kinds  of  vitality.  In  the  vegetal  realms  we 
have  one  simple  kind  of  entellechial  or  vital  principle 
which  is  only  physiological,  though  diversified  in  form 
along  with  all  the  different  species,  orders,  and  alli- 
ances of  the  cryptogamic  realm,  as  well  as  of  the  pha- 
nerogamic realm.  A slight  difference  of  rank  only  in 
physiological  degrees  of  life  may  be  discerned  in  the 
diversities  of  types  in  the  two  vegetable  realms. 

Diversities  of  outward  forms  are  easily  discerned  in 
the  realm  of  radiate  organic  unity,  while  depths  of  life 
in  all  the  species,  orders,  and  classes  of  this  realm  run 
parallel  with  slight  degrees  of  animal  life  in  connection 
with  physiological  life.  Instinctual  degrees  of  animal 
life,  with  slight  degrees  of  emotional  feeling,  are  more 
strongly  marked  in  many  of  the  higher  classes  and 
species  of  articulate  realmic  unity  ; not  to  mention 
those  of  the  vertebrate  realm,  in  which  emotional  feel- 
ings are  more  intensely  manifest  in  the  higher  species 
of  mammalia.  In  mankind  a rational  principle  of  life 
and  thought  is  manifest  as  a principle  of  life,  unknown 
to  animal  and  vegetable  types  of  organism.  There  are 
then  vegetal,  zoophytal,  animal,  and  rational  diversities 
of  life  in  different  organic  realms ; and  under  these 
depths  of  vitality  there  are  physical  forces  in  connec- 
tion with  all  living  types  of  organism.  In  the  inor- 
ganic realms  of  our  globe  the  atmosphere  has  a definite 
form  of  physical  structure  and  atomic  forces  ; the  ocean 
has  a different  form  of  physical  structure  and  atomic 
forces ; the  land  another  and  a different  type  of  physical 
form  and  elemental  structure  ; so  that  diversity  in 
unity  is  everywhere  discernible  in  the  physical  elements 
and  forces  of  the  inorganic  realms,  as  well  as  in  the 
vital  forms  and  forces  of  organic  realms. 

The  quantity  of  matter  of  the  same  kind,  or  the 
number  of  individuals  of  the  same  species,  make  no 
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difference  to  the  question  of  diversity  in  unity.  A 
circle  or  a sphere  of  one  inch  radius  is  just  as  complete 
as  one  of  a thousand  miles  radius  ; the  form  of  a man  of 
four  feet  high  is  just  as  complete  as  that  of  a man  six  feet 
high.  The  quantity  of  matter  in  each  system  of  the 
body  makes  no  difference  to  the  doctrine  of  structural 
diversity  ; the  quantity  of  fat  in  two  men  of  the  same 
age  and  height,  one  being  obese  and  the  other  very 
thin,  would  form  a variety  of  bulk  in  the  same  type  of 
form  (not  a diversity  of  structure  in  the  systems  which 
constitute  the  whole). 

The  same  may  be  said  of  the  number  of  individuals 
in  any  one  species  pertaining  to  a given  class  of  a defi- 
nite realm,  such  as  the  number  of  herrings  as  one  dis- 
tinct species  of  the  class  of  fishes,  or  the  number  of 
human  beings  as  a species  of  the  class  mammalia. 
Natural  delineations  of  constituent  parts  in  any  given 
type  of  complex  organism  constitute  the  real  basis  of 
the  doctrine  of  organic  scales  as  the  limits  of  struc- 
tural diversity  in  unity.  Diversities  of  use  or  function 
are  the  final  causes  of  differences  of  form  and  structure 
in  organic  cells  and  tissues  ; in  special  organs,  such  as 
lungs  and  kidneys  ; nerves  and  blood-vessels  ; bones 
and  muscles ; external  skin  and  internal  mucous  mem- 
branes; secreting  glands  and  lubricatory  serous  tissues  ; 
temporary  embryonic  organs  and  permanent  systems  in 
any  given  type  of  organism.  Special  organs  for  special 
functions  in  an  individual  body  are  easily  understood ; 
but  what  of  the  different  types  of  organism  in  a 
collective  unity  of  animals  or  plants  ? Are  not 
definite  uses  in  the  economy  of  nature  the  real 
causes  of  different  forms  of  body  and  of  instinct 
in  all  species  of  animals  and  plants  ? Are  not  the 
different  species  of  a given  class  of  animals  in  any  of 
the  realmic  unities  of  nature  as  manifestly  indicative  of 
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design  as  the  diversities  of  organs  and  systems  in  an 
individual  complex  unity  of  organism  ; And  are  not 
the  extinct  types  of  animal  and  vegetable  species  in 
palaeontological  history  positive  indications  of  transient 
forms  of  collective  unity,  analogous]  to  the  temporary 
organs  and  transformations  of  foetal  evolution  in  indi- 
vidual  organisms  ? May  we  not  infer  from  this  parallel 
of  metamorphic  evolution  in  collective  and  individual 
life-history,  that  both  the  geological  and  the  palaeonto- 
logical evolution  of  the  epicosmic  realms  of  nature  were 
complete,  or  nearly  so,  before  mankind  appeai'ed  on 
earth,  and  that  the  metamorphic  social  evolution  of 
mankind  may  correspond  to  the  last  epoch  of  epicosmic 
evolution  in  parallel  with  the  last  months  of  individual 
foetal  evolution  ? 

A further  extinction  of  such  animals  as  wolves  and 
tigers  by  means  of  human  agency  may  correspond  to 
the  final  separation  of  temporary  organs  from  the  indi- 
vidual foetus  when  metamorphic  evolution  is  complete, 
and  the  infant  organism  is  born  into  a new  world  of 
light  and  life,  as  the  collective  organism  of  mankind 
may  be  born  into  a new  world  of  spiritual  light  and 
life,  when  metamorphic  social  evolution  is  complete  on 
earth  ? Organic  diversities  of  structure  are  one  main 
aspect  of  variety  in  unity ; evolutive  diversities  of  phases 
in  life-history  and  destiny  are  another  main  aspect  of 
diversity  in  unity.  This  leads  to  the  question  of  ana- 
lytical progressions  and  series  in  biotechnical  method. 


Epicosmological  progressions  are  of  different  orders 
and  degrees  in  structural  scales  and  in  evolutive  cycles  • 
thus : 


Organic  Progressions 
and  Series. 
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( 1.  Progressive  states  of’formation  in  embryonic  world. 
Evolutive  1 2.  Progressive  states  of  evolution  in  natural  world. 

Cycles,  j 3.  Progressive  states  of  purgation  in  resurrectional  world  (?) 

( 4.  Progressive  states  of  perfectibility  in  spiritual  world  (?) 

The  phases  of  metamorphic  evolution  in  the  world  of 
foetal  gestation  are  common  to  all  types  of  individual 
organism ; to  all  species  of  collective  organism,  such  as 
that  of  mankind  on  earth ; to  all  kinds  of  realmic  or- 
ganism, in  both  inorganic  and  organic  nature  ; to  all 
worlds  of  epicosmic  unity  in  connection  with  the  planet, 
such  as  the  amphicosmic  spheres  and  conditions  of  life  in 
natural,  spiritual,  incarnative,  and  resurrectional  worlds. 

The  phases  of  developmental  evolution  are  also 
common  to  all  types  and  degrees  of  complex  organic 
unity  in  epicosmic  worlds  connected  with  the  planet. 
Amphicosmic  progressions  exist  then,  for  individual 
organisms,  collective  organisms,  realmic  unities,  and 
epicosmic  worlds. 

Simultaneous  diversity  in  organic  complex  unity  of 
structure,  and  successive  diversity  in  evolutive  phases 
of  life-history,  are  two  main  aspects  of  analytical  pro- 
gression in  the  methods,  as  well  as  in  the  sciences  of 
universal  unity. 

The  following  scale  gives  an  exhaustive  analysis  of 
the  constituent  organic  elements  of  the  human  body, 
in  descending  structural  progression,  thus  : 

' 1°.  An  individual  female  body. 

2°.  Hernial  divisions  of  the  organism. 

3°.  Sectional  divisions  of  each  hemiality. 

4°.  Distinct  systems  in  each  natural  section. 

. 5°.  Distinct  apparatus  (series)  in  each  system. 

Structural  , piistinct  sub-series  in  each  series. 

Analysis.  ^°.  Distinct  groups  of  organs  in  each  sub-series. 

8°.  Distinct  organs  in  each  natural  group. 

9°.  Different  tissues  in  each  organ. 

10°.  Distinct  cells  in  each  tissue  or  secretion. 

11°.  Complex  molecules  in  solids  and  in  liquids. 

] 2°.  Distinct  elemental  atoms  in  each  molecule. 

This  is  a progressional  analysis  of  the  human  body  in 
a descending  order  of  distinct  terms  ; and  by  ascending 


THEORIES  AND  DOCTRINES. 


155 


the  same  series,  from  the  elemental  atoms  to  the  organic 
unity  of  the  whole  body,  we  have  an  example  of  syn- 
thetical progression  in  organic  method. 

Infinite  series. — By  an  ascending  progression  of 
natural  distinctions  we  may  rise  from  the  minutest 
elemental  atom  of  matter  to  the  Infinite  in  space  and 
substance.  A series  of  terms  in  organic  progression 
would  not  be  difficult  to  form  in  proximate  degrees  of 
natural  distinctions,  but  such  approximations  beyond 
the  limits  of  our  own  solar  system  are  mostly  hypo- 
thetical, and  may  become  very  delusive,  as  a basis  of 
logical  inductions  in  philosophical  speculations. 

As  the  human  mind  itself  is  limited,  it  necessarily 
imposes  methodical  forms  of  limitation  on  the  absolute  ; 
natural  terms  of  analytical  progression  (from  the  infi- 
nitely small  to  the  infinitely  great  in  human  forms  of 
thought,  as  subjective  ideas  of  objective  realities),  may 
be  classed  in  the  following  ascending  series  : 

1.  Infinitely  small  elements  of  force  and  substance. 

2.  Compound  molecules  of  matter,  force,  etc.  (proximate  ele- 

ments, etc.). 

3.  Organic  cells,  eggs,  seeds,  etc. 

4.  Organic  tissues  in 

5.  Organs  ; aggregated  in 

6.  Groups : associated  in 

7.  Sub-series ; connected  in 

8.  Organic  series;  distinct  apparatuses,  conjugated  in 

9.  Systems  ; intimately  allied  in  distinct 

10.  Sections ; of 

11.  Organic  hemialities;  in  individual 

12.  Organisms  ; of  male  or  female 

13.  Sexes  ; as  factors  of  procreative 

14.  Species;  differentiated  in  distinct 

15.  Genera  ; pertaining  to  distinct 

16.  Families  ; of  given 

17.  Orders;  indefinite 

18.  Alliances  ; of  distinct 

19.  Sections  ; of 

20.  Classes  ; included  in  distinct 

21.  Realms;  within  the  limits  of 

22.  Epicosmic  unity  ; upon  finite 

23  Globes  ; within  a 

24  Monocosmic  solar  system ; of  any 

25.  P oly cosmic  solar  system  ; within  a 

26.  Zodiacosmic  system ; of  a 
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. 27.  Galaetocosmic  universe  ; as  part  of  a 

28.  Neb ulocosmic  universe  ; within  the  limits  of  a ’ 

29.  Pancosmic  universe  ; as  a member  of  an 

30.  Infinite  number  of  Pancosms  ; governed  by 

31.  Omniscient  Mincl ; in  accordance  with 

32.  Invariable  laws. 

Having  thus  ascended  by  natural  and  hypothetical 
degrees  of  progression  from  the  infinitely  small  atom  of 
elemental  force  and  substance  to  the  infinitely  great 
extension  of  cosmic  worlds  of  matter  and  of  force,  in 
connection  with  spiritual  spheres  of  life,  as  constituents 
of  infinite  diversity  in  absolute  unity,  we  must  observe 
that  these  are  merely  inductive  processes  of  thought, 
based  on  the  experiential  analysis  of  the  human  body 
and  the  human  mind,  as  types  of  finite  organism  and 
principles  of  reason.  Philosophical  inductions  and 
deductions  drawn  from  such  scales  of  progression  are 
very  unsafe  beyond  the  limits  of  our  solar  system  in 
cosmic  science,  and  beyond  the  limits  of  human  nature 
in  biological  science.  We  merely  mention  these  scales  of 
analytical  progression,  as  factors  of  organic  method  not 
to  be  trusted  beyond  certain  limits,  however  useful  and 
interesting  they  may  be  within  due  bounds.  Only  so 
far  as  the  laws  of  order  in  creation  (reflected  in  the 
human  mind)  manifest  the  laws  of  order  in  the  human 
mind  itself,  and  in  the  mind  of  the  Creator,  in  unison 
with  these  laws  of  order  in  the  universe,  can  we  ration- 
ally infer  the  oneness  of  human  nature  with  divine,  or 
the  oneness  of  human  science  with  Omniscience. 

We  need  not  dwell  therefore  on  these  natural  scales 
of  progression  from  the  lowest  to  the  highest  constituent 
elements  of  any  complex  organism  ; or  from  the  infi- 
nitely small  elements  of  force  and  substance  in  cosmic 
nature,  to  the  infinitely  great  extension  of  worlds  in 
space,  and  thence  to  spiritual  spheres  of  existence  ad 
infinitum,  but  give  our  chief  attention  to  the  doctrine 
of  natural  limits  of  organic  scales  and  evolutional  cycles 
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or  series,  as  the  chief  theorems  of  biotecbnical  method, 
the  real  key  to  the  mysteries  of  organic  science  and 
philosophy. 

It  is  nevertheless  useful  to  observe  that  the  biotech - 
nicnl  instrument  which  we  have  denominated  analyticon 
(see  conclusion  of  Part  III.)  is  based  on  the  principle  ol 
an  exhaustive  analysis  of  any  type  of  complex  organic 
unity  and  integrality  ; and  that  the  limits  ol  such  a 
scale  depend  upon  the  degrees  of  unity  which  we  in- 
clude in  it  : thus,  in  a scale  of  cosmical  progression. 

A.  Eternal  creative  forces  aucl  conditions. 

B.  Created  worlds  and  types  of  all  degrees. 

C.  Metaraorphic  evolutions  of  all  types. 

D.  Definite  cycles  of  duration  for  all  types. 

1°.  Unity  and  totality  of  any  one  pancosmic  universe. 

2°.  Unity  and  totality  of  a nebulocosmic  system. 

3°.  Unity  and  totality  of  a galactocosmic  universe. 

4°.  Unity  and  totality  of  a zodicosmic  system. 

5°.  Unity  and  totality  of  a polycosmic  sidereal  system. 

6J.  Unity  and  integrality  of  a monocosmic  solar  system. 

7°.  Unity  and  totality  of  a planeto-lunar  system. 

8°.  Unity  and  integrality  of  an  individual  globe. 

9°.  Unity  and  totality  of  an  epicosmic  universe. 

10°.  Unity  and  totality  of  an  epicosmic  realm. 

11°.  Unity  and  integrality  of  collective  mankind  on  earth. 

12".  Unity  and  integrality  of  individual  man. 

This  table  shows  us  that  the  analyticon  applied  to 
all  degrees  of  cosmic  unity  as  well  as  to  all  degrees  of 
each  of  the  four  last  orders  of  an  epicosmon  may  also 
be  applied  to  epicosmic  unity  and  integrality. 

Sociological  progressions. — Degrees  of  hierarchal  rank 
in  different  classes  and  societies  of  a complete  social 
organism  of  mankind  on  earth,  have  been  noticed  in 
our  volume  of  “ Sociology/’  and  need  not  be  enume- 
rated here.  Degrees  of  orderly  progression  of  species, 
genera,  families,  orders,  sections  and  classes  in  each  of 
the  realms  have  been  explained  in  our  volume  of  “ Epi- 
cosmology.”  Organic  progressions  are  easily  discerned 
in  individual,  collective,  realmic,  and  epicosmic  degrees 
of  complex  organic  unity  and  integrality.  The  evolu- 
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tive  succession  of  phases  of  life-history  in  individuals 
and  species,  realms  and  epicosms,  globes  and  solar  sys- 
tems, need  hardly  he  noticed  here  as  examples  of 
method  and  of  science. 

!H.  Ejricosmic  parallels. 

U.  Bealmic  parallels. 
j~|.  Sociological  parallels. 

O.  Biological  parallels. 


Parallels  and  similitudes  are  rapid  modes  of  perceiv- 
ing and  communicating  ideas  ; not  only  in  poetry  and  in 
descriptive  language,  but  in  the  abstract  sciences,  such 
as  mathematics.  Analytical  biometry  is  mainly  based 
on  the  natural  parallels  of  structure  and  life-history,  ma- 
nifest in  all  the  organic  realms.  The  analysis  of  human 
nature  reveals  organic  parallels  at  every  step  of  natural 
divisions  ; and  when  once  the  mind  becomes  familiar 
with  these  facts,  analogous  distinctions  in  other  organ- 
isms become  almost  self-evident  without  much  labour. 

Biological  parallels  ancl  similitudes. — We  may  take 
human  nature  in  an  individual  man  or  woman  as  a type 
of  complex  organic  unity  of  the  highest  known  species  ; 
and  the  following  series  of  progressional  parallels  will 
give  us  an  exhaustive  analysis  of  the  constituent  parts 
of  this  type. 


1°. 


11°. 


1.  Concentric  organisms  of  body,  soul,  mind,  and  spirit. 

2.  Bilateral  kemialities  of  body,  soul,  mind,  and  spirit. 

3.  Unilateral  sections  in  kemialities  of  body,  soul,  mind,  and  spirit. 

4.  Parallel  systems  in  eack  section  of  body,  soul,  mind,  and  spirit. 

5.  Conjugated  series  of  organs  and  forces  in  eack  system  of  body, 

soul,  mind,  and  spirit. 

6.  Confederate  sub-series  of  organs  and  forces  in  eack  series  of 

body,  soul,  mind,  and  spirit. 

7.  Distinct  groups  of  organs  and  forces  in  eack  sub-series  of  body, 

soul,  mind,  and  spirit. 

8.  Individual  organs  in  eack  group  of  body,  soul,  mind,  and  spirit. 


III.0< 


9.  Distinct  tissues  and  forces  interlaced  in  eack  organ  of  body, 
soul,  mind,  and  spirit. 

10.  Organic  cells  and  forces  knit  together  in  eack  tissue  of  body, 

soul,  mind,  and  spirit. 

11.  Proximate  elements  in  cells  of  body,  soul,  mind,  and  spirit. 

12.  Simple  elements  and  forces  in  complex  molecules  of  body,  soul, 

mind,  and  spirit. 
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!A.  Conditions  of  life  in  embryonic  world. 

B.  Conditions  of  life  in  natural  world. 

C.  Conditions  of  life  in  resurrectional  world. 

D.  Conditions  of  life  in  perfective  spiritual  world. 

This  complex  unity  of  organism  is  an  association  of 
simple  elements  of  matter  in  the  experiential  body,  and  of 
simple  sensations  and  emotions  in  the  experiential  soul. 

The  association  of  elemental  atoms  of  matter  in  the 
body  become  more  and  more  complex  through  all  the 
natural  degrees  of  analytical  progression. 

The  association  of  sensations  in  the  instinctual  soul 
become  more  and  more  complex  through  all  the  analy- 
tical degrees  of  parallel  progressions. 

The  association  of  rational  cognitions  in  the  mind  be- 
come more  and  more  complex  in  parallel  degrees  of  pro- 
gression. 

The  association  of  emotions  and  affections  in  the 
spirit  become  more  and  more  complex  in  the  parallel 
degrees  of  analytical  progression.  (See  Yol.  III. 
“ Biology”  : Association  of  Ideas.) 

Body,  soul,  mind  and  spirit  are  parallel  aspects  of 
vital  unity  in  human  nature,  representing  four  modali- 
ties of  one  principle  of  life,  although  mortal  flesh  and 
blood  may  be  abandoned  by  the  “ spiritual  body  ” at 
death,  as  a winged  butterfly  escapes  from  the  cast-off 
remains  of  a crawling  caterpillar.  (For,  “ There  is  a 
natural  body,  and  there  is  a spiritual  body.”) 

The  natural  correspondency  of  the  faculties  of  mind 
and  spirit  with  the  organs  and  systems  which  they 
animate,  has  been  abundantly  shown  in  our  third 
volume  (“  Biology  ”)  ; and  a similar  parallel  described  in 
the  fourth  volume  (“  Sociology  ”).  The  same  order  of 
natural  parallelism  may  be  observed  in  all  known  kinds 
of  vital  energies,  whether  they  be  indissolubly  united, 
as  in  human  nature,  or  separately  manifest,  as  in 
plants  compared  with  animals. 
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Besides  this  analogical  order  of  concentric  parallels 
in  body,  soul,  mind,  and  spirit,  we  may  note  a homo- 
logical  order  of  natural  distinctions  in  bilateral  hemi- 
alities  : the  right  half  corresponding  to  the  left  in 
every  part ; not  to  mention  bipolar  hemialities  and 
homologies,  such  as  the  similitude  of  the  upper  and 
the  lower  limbs. 

Another  order  of  natural  parallels  is  manifest  in  the 
different  systems  of  the  body,  such  as  bones  and 
muscles,  nerves  and  vessels,  as  well  as  in  the  natural 
sub-divisions  of  each  system  ; and  as  no  name  has  been 
given  to  this  order  of  parallels,  we  may  call  it  the 
synalogical  order,  in  comparison  with  the  hernial  or 
homological,  and  the  concentric,  or  analogical  orders  of 
parallelism. 

There  is  another  order  of  parallelism  in  the  organs 
of  the  body,  which  is  that  of  structural  fitness  between 
hall  ancl  socket  articulations  ; and,  in  fact,  between  the 
structural  parts  of  all  arthroidal  connectives,  both 
special  and  general,  such  as  those  of  interosseous  articu- 
lations, osseo-muscular  connections,  and  even  the 
structural  adaptations  of  male  and  female  genitals. 
We  have,  then,  four  natural  orders  of  parallelism  in 
human  nature  and  universal  nature,  which  are  : 

1°.  Concentric ancl  analogical, 

2°-  Hernial  and  homological, 

3°.  Concatenate  ...and  synalogical, 

4°.  Connective and  arthrological. 

We  need  not  dwell  on  the  innumerable  examples  of 
these  parallels  in  the  realms  of  nature,  as  they  will 
present  themselves  at  every  turn  to  the  student  of 
biology.  They  are  manifest  in  individual  complex 
organisms ; in  collective  social  organisms  ; in  realmic 
complex  unity  ; and  in  epicosmic  unity  ; analyzed  and 
verified  abundantly  in  all  degrees  of  complex  organic 
diversity  in  unity. 
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We  need  hardly  allude  to  bats,  as  links  between  the 
class  of  mammals  and  the  class  of  birds  ; or  ivliales 
and  joorpoises,  as  links  between  the  class  mammalia  and 
the  class  of  fishes.  Ambiguous  types  of  organism 
exist  as  natural  links  between  classes,  orders,  families, 
and  species  of  animals  and  plants,  in  each  of  the 
organic  realms  of  complex  unity. 

The  conditions  of  life  in  water  and  in  air  are  parallel 
spheres  of  existence  for  animals  and  plants  of  different 
species ; and  besides  these  parallel  spheres  of  physical 
conditions,  there  are  the  parallel  worlds  of  natural  and 
supernatural  existence ; not  to  mention  the  two  inter- 
mediate worlds  of  embryonic  incarnation  and  spirit 
resurrection.  Four  parallel  worlds  of  existence  for  man- 
kind, if  not  for  every  type  of  vital  organism  in  nature. 
The  natural  and  spiritual  worlds  of  existence  are  at  once 
coexistent  and  concentric  spheres  of  life  for  collective 
humanity  ; while  the  incarnative  and  the  resurrectional 
spheres  of  existence  are  necessary  worlds  of  passage 
for  individuals  ascending  and  descending  alternately  and 
continuously  from  visible  to  invisible  spheres  of  evolu- 
tive life  and  immortality. 

It  is  easy  to  observe  and  verify  these  concentric, 
hernial,  systemal,  and  arthroidal  parallels  and  simili- 
tudes in  all  types  of  organism,  and  in  all  the  collective 
realms  of  nature  on  our  globe.  We  may  observe  that 
in  the  inorganic  realms  there  are  alpine  heights  of 
atmosphere  in  tropical  regions,  which  are  natural  links 
between  equatorial  and  polar  classes  of  atmosphere ; 
but  we  need  not  dwell  on  the  arthroidal  links  of  in- 
organic classes  of  phenomena. 

We  may  note,  in  passing,  that  there  are  also  four 
kinds  of  parallels  and  similitudes  in  geometry,  such  as 
those  of  concentric  spheres  and  circles, ; equidistant 
parallels  of  latitude  ; convergent  parallels  of  longitude  ; 
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and  divergent  parallels  of  radii,  in  circles  and  in  spheres  ; 
not  to  mention  “ similar  triangles,”  and  other  geometri- 
cal similitudes.  These  are  somewhat  analogous,  but  not 
at  all  identical  with  natural  organic  parallels,  which 
give  us  a biotechinical  theory  of  method,  very  conspicu- 
ously manifest  in  human  nature,  and  easily  discernible 
in  universal  nature. 

Is  there  any  sort  of  parallelism  between  physical  and 
vital  forces  ? 


Magnetism and  physiological  force, 

Heat and  instinctual  force, 

Light  and  rational  understanding, 

Gravitation and  spiritual  association  1 


Magnetic  forces  circulate  most  markedly  within  the 
body  of  the  planet  earth  ; heat  extends  from  the  sun  to 
the  extremities  of  the  solar  system  ; light  extends  to 
all  visible  systems  of  the  stars ; while  gravitation, 
infinitely  more  rapid  and  powerful  in  its  influence, 
extends  as  far  as  imagination  can  carry  thought  beyond 
the  visible  limits  of  the  universe. 

Physiological  forces  are  limited  to  individual  bodies 
of  animal  and  vegetal  organisms  : instinctual  forces  in 
animals  extend  to  the  surrounding  conditions  of  social 
life  ; and,  in  migrating  species,  to  distant  regions  of  the 
earth.  The  rational  light  of  understanding  in  mankind 
extends  to  all  the  realms  of  nature  on  the  globe,  and  to 
the  limits  of  astronomical  science  in  the  visible  universe  ; 
but  the  spirit  of  religious  gravitation  in  mankind 
extends  beyond  the  limits  of  creation  up  to  the  throne 
of  the  Almighty  ; beyond  the  limits  of  phenomenal 
space  and  time,  up  to  the  Absolute  and  the  Eternal. 

The  animal  realms  of  instinct  surrounding  the  centre 
of  rational  light  in  our  epicosmic  world,  may  be  com- 
pared to  the  opaque  planets  of  our  solar  system  sur- 
rounding the  sun  as  the  source  of  light  and  gravitation 
for  the  whole. 
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Magnetism  and  heat,  as  physical  modes  of  motion, 
may  be  thus  compared  to  physiological  and  instinctual 
vital  forces  in  plants  and  animals,  while  solar  light  and 
gravitation  are  analogous  to  rational  and  spiritual  vital 
forces  in  humanity,  the  central  power  of  control  and 
guidance  for  all  the  realms  of  nature  in  our  little  epicos- 
mic  world. 

Sociological  'parallels  and  similitudes. — These  are 
exactly  similar  to  those  of  biological  parallels. 

Jl.  Concentric  humanities  co-existing  in  four  worlds 

2.  Procreative  hemialities  (mole  and  female)  in  each  humanity. 

3.  Sectional  distinctions  of  classes,  societies,  and  authorities. 

4.  Systemal  distinctions  of  vocation  in  each  section. 

r 5.  Conjugated  corporations  and  professions  in  each  systemal 
\ vocation. 

11°.  < 6.  Associated  specialities  in  each  profession, 
i 7.  Allied  groups  in  distinct  regions. 

V 8.  Distinct  groups  of  masters  and  men  in  each  craft. 

( 9.  Distinct  races  of  mankind, 
j-po  ) 10.  Distinct  families  of  parents  and  offspring. 

'111.  Distinct  unions  of  the  sexes. 

( 12.  Distinct  individuals  of  all  ages. 

!A.  Conditions  of  life  in  embryonic  world. 

B.  Conditions  of  life  in  natural  world. 

C.  Conditions  of  life  in  resurrection  world. 

D.  Conditions  of  life  in  spiritual  heavens. 


These  parallels  and  similitudes  are  abundantly  ex- 
plained in  our  fourth  volume,  “ Sociology.” 

Realmological  parallels  and  similitudes. — Progres- 
sional  parallels  exist  in  realmological  analysis,  as  in 
biological  and  sociological  analysis. 

!1.  Concentric  depths  of  life  in  vertebrate  realm. 

2.  Bilateral  classes  in  vertebrate  realm. 

3.  Unilateral  sections  in  each  class. 

4.  Parallel  orders  in  each  section. 

f 5.  Conjugated  families  in  each  order. 
tjo  J 6.  Associate  genera  in  each  family. 

' ) 7.  Allied  species  in  each  genus. 

( 8.  Distinct  individuals  in  each  species. 

i9.  Extinct  species  of  mammalia 

10.  Extinct  species  of  birds. 

11.  Extinct  species  of  reptiles. 

12.  Extinct  species  of  fishes. 


11—2 
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r A.  Palaeontological  conditions  of  vertebrate  realm. 

\ B.  Actual  conditions  of  existence  of  vertebrate  realm. 

IV°.<  C.  Potential  conditions  of  existence  after  death. 

j D.  Potential  existence  of  vital  forces  before  palaeontological  evolu- 
V tion. 

This  progressional  scale  of  parallels  in  the  realm  of 
vertebrata  may  be  repeated  in  each  of  the  organic 
realms  of  epicosmic  nature.  It  is  known  that  many 
species  of  animals  and  plants  in  all  the  realms  have 
become  extinct,  at  different  periods,  during  the  succes- 
sive phases  of  palaeontological  evolution.  This  fact 
suggests  the  query,  What  has  become  of  the  indestruc- 
tible vital  forces  which  formerly  animated  these  lost 
types  of  organism  ? And  in  what  invisible  state  of 
potential  existence  were  all  the  vital  forces  which  have 
been  gradually  made  visible  on  earth  during  the  suc- 
cessive periods  of  geological  evolution  ? 

This  question  of  the  potential  existence  of  indestruc- 
tible vital  forces,  before  they  become  manifest  in  physical 
bodies  on  our  globe,  is  one  which  cannot  be  ignored  by 
men  of  rational  understanding ; and  it  applies  to  all 
forms  of  life  in  animals  and  plants,  as  well  as  to  past, 
present,  and  future  life  in  mankind. 

The  phenomena  of  origin  and  existence  which  call  for 
explanation  in  the  individual  life  of  man,  call  for  investi- 
gation in  the  collective  life  of  mankind ; the  collective 
life  of  each  of  the  organic  realms  ; the  universal  unity 
of  epicosmic  nature  on  our  planet. 

Epicosmic  parallels  and  similitudes  are  those  of — 

1.  Epicosmic  unity  in  the  embryonic  world. 

2.  Epicosmic  unity  in  the  natural  world. 

3.  Epicosmic  unity  in  the  insurrectional  world. 

4.  Epicosmic  unity  in  the  potential  spiritual  world. 

These  are  four  parallel  worlds  of  simultaneous  co-exist- 
ence for  all  organic  realms,  with  alternating  successions 
of  evolutive  phases  of  progression  for  individuals  and 
species  of  all  types  of  organism.  For  those  who  cannot 
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realize  the  idea  of  an  ethereal  sphere  of  conditions,  we 
may  call  attention  to  an  admitted  fact ; namely,  that  all 
kinds  of  forces  being'  indestructible,  these  vital  and 
physical  forces  now  manifest  in  phenomenal  life  and 
organization,  must  have  existed  in  a potential  world  or 
invisible  state  before  they  became  visible  during  the 
phases  of  palseontological  evolution. 

We  need  not  enter  into  a discussion  of  this  question 
now ; but  we  may  observe  that  the  theory  of  organic 
parallels  and  similitudes  forms  a natural  link  between 
biotechnical  method,  as  applied  to  known  facts  in 
nature,  and  philosophical  speculation,  on  the  basis  of 
necessary  correlations  between  known  and  unknown 
continuities  of  life  and  organization  in  past,  present, 
and  future  time,  as  well  as  in  visible  and  invisible 
worlds  of  existence ; between  potential  and  actual 
manifestations  of  indestructible  forces  in  any  world,  at 
any  time. 

Without  such  parallels  and  analogies,  human  language 
would  be  impossible  ; poetry  impossible  ; science  impos- 
sible ; philosophy  impossible. 

Analogical  and  Universal  Language. — In  what 
sense  is  the  language  of  creation  a universal  language  ? 
How  does  nature  speak  to  man  in  all  the  breadths  and 
depths  of  feeling  and  understanding  ? in  all  the  times 
and  seasons  of  life  and  experience  ; in  all  races  of  man- 
kind, and  in  all  regions  of  the  globe  ? She  appeals  by 
her  innumerable  modes  of  action  to  his  innumerable 
susceptibilities  and  modes  of  thought  and  feeling, 
within  himself,  as  a type  of  all  modes  of  being  and 
sensation. 

It  is  by  this  correspondency  of  universal  nature  with 
human  nature  that  parables,  allegories,  fables,  myths, 
metaphors,  similes,  parallels,  analogies,  symbols,  em- 
blems, and  mottoes,  are  easily  understood  in  any 
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dialect,  as  natural  forms  of  expression  in  the  language 
of  mankind.  This  may  suggest  a sufficient  reason  for 
the  analogical  language  of  Scripture,  which  cannot  suffer 
in  essentials  by  verbal  translations  from  one  dialect  to 
another,  where  pictures  of  living  types  of  form  and  cor- 
responding forms  of  thought  are  brought  together  in 
any  order  of  arrangement. 

The  fables  of  EEsop  and  La  Fontaine  are  understood 
by  children  of  all  ages  (old  and  young)  : allegories  in 
such  forms  as  that  of  Bunyan’s  “ Pilgrim’s  Progress  ” 
are  understood  by  uneducated  people;  the  parables  of 
the  Gospel  are  so  plain  that  “ he  who  runs  may  read 
not  so  plain,  however,  to  the  common  understanding 
are  the  deeper  mysteries  of  Revelation  in  the  Apocalypse 
and  in  the  book  of  Daniel,  which  speak  of  future  states 
of  evolution  yet  unknown  to  earthly  experience,  though 
familiar,  no  doubt,  to  angels  in  a higher  world.  The 
metaphors  and  similes  of  poets  are  pleasing  to  the 
mind ; parallels,  analogies,  and  homologies  are  not  un- 
common in  the  language  of  science  and  didactic 
method ; ordinary  mottoes  are  more  or  less  suggestive, 
while  national  emblems  are  somewhat  enigmatical. 
What  may  be  the  meaning  of  the  rose,  the  thistle,  and 
the  shamrock,  as  emblems  of  England,  Scotland,  and 
Ireland,  we  cannot  divine  ; nor  the  hidden  meaning 
of  the  leek  of  Wales.  Trefoil  is  very  common  in  the 
green  swards  of  Erin ; thistles  may  be  common  also  in 
the  soil  of  Scotland,  and  these  may  possibly  be  the  ori- 
ginal cause  of  their  adoption  as  emblems  of  nationality  ; 
England  is  rich  in  eglantine,  no  doubt,  in  all  the  lanes 
and  hedges  of  her  rural  scenery  ; but  why  should  leeks 
be  commoner  in  Wales  than  other  plants,  or  more  con- 
spicuous among  the  herbs  ? or  is  some  accidental  fact 
the  origin  of  choice  for  such  an  emblem  ? What  is  the 
spiritual  meaning  of  the  “ Lion  of  Judah  ?”  the  British 
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Lion?  u JjQ  coq  gaulois ?”  the  Ecigles  of  Austria,  of 
Russia,  and  of  Imperial  France  ? Hardly  worth  while, 
perhaps,  to  ask  such  questions  ; but  may  they  not  sym- 
bolize the  animal  states  of  mankind  during  metamor- 
phic  phases  of  social  evolution,  before  human  nature  has 
been  thoroughly  organized  and  fraternalized  by  the 
humanizing  spirit  of  true  Christianity  ? It  would  be  a 
curious  study  to  pursue  in  detail,  though  hardly  suitable 
to  this  treatise  on  organic  parallels  and  similitudes.  But 
there  are  other  and  more  interesting  questions  of  philo- 
sophical speculation  which  call  for  investigation  by 
means  of  a rational  method. 

CONCLUSION  OF  PART  III. 

In  conclusion  we  may  add  some  general  remarks  on  the 
abstract  principles  of  bioteclniical  'method,  explained  in 
the  present  volume  ; and  some  rectifications  of  tables 
in  previous  volumes. 

BIOTECHNICAL  ORGANON. 

There  are  four  main  aspects  of  systematic  analysis  : 

1°.  The  natural  distinction  of  different  types  of  organisms,  and  degrees 
of  complex  structural  diversity  in  unity. 

11°.  An  exhaustive  analysis  of  constituent  parts  in  any  type  of  organism, 
or  degree  of  complexity  of  structure. 

IIF.  The  detection  of  a general  plan  of  structure  common  to  all  types  of 
organism,  and  to  all  degrees  of  complexity. 

1Y°.  The  lease  of  life  in  all  types  of  organism  and  in  all  degrees  of  complex 
organic  unity  and  integrality. 

Animals  and  plants  are  little  worlds ; man  himself  is 
a microcosm ; a type  of  individual  and  collective  or- 
ganisms, or  worlds  of  all  orders  and  degrees  of  organic 
diversity  in  unity.  All  known  types  of  organism  have 
a natural  lease  of  life  within  certain  limits  of  time,  in 
given  conditions  of  existence.  This  being  a universal 
fact  in  nature,  gives  us  a general  theorem  of  method  for 
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the  classification  of  successive  phases  of  life-history, 
within  the  limits  of  an  evolutive  cycle. 

An  exhaustive  analysis  of  any  given  type  of  organism, 
as  that  of  man,  gives  us  a,  complete  enumeration  of  all 
the  elements  and  forces  which  are  associated  in  that 
type  of  unity  and  integrality.  And  in  such  an  exhaus- 
tive analysis  of'  natural  distinctions  and  divisions  of 
structural  association,  we  may  easily  detect  in  one  of 
the  parallel  degrees  of  analytical  progression,  a sort  of 
plan  or  schematismus  corporum,  common  to  all  kinds 
and  degrees  of  organism  ; and  this  plan  of  an  organic 
scale  of  systems  associated  in  co-operative  union  gives 
us  a general  theorem  of  method,  an  organic  scale  in 
parallel  with  the  general  theorem  of  an  evolutive  cycle. 

We  want  technical  names  for  the  principles  which 
are  common  to  all  types  of  organism,  and  to  all  degrees 
of  an  exhaustive  analysis  of  the  highest  known  type, 
and  we  may  coin  the  word  cosmon,  to  denote  all  known 
types  of  complex  organic  unity  and  integrality  ; the 
word  analyticon,  to  denote  an  exhaustive  analysis  of 
any  known  type  or  degree. 

An  organic  world  or  cosmon  of  any  order,  kind,  or 
degree  of  complexity,  is  a type  of  all  kinds  and  degrees 
of  complex  organic  unity  ; and  hence  the  word  cosmon 
may  denote  all  known  kinds  of  individual  suns,  moons, 
and  planets  in  our  solar  system  ; and  all  degrees  of 
complexity  in  the  sidereal  systems  of  the  pancosmic 
universe  : Epicosmon  may  denote  all  kinds  and  degrees 
of  organism  in  the  realms  of  nature  on  our  globe,  thus  : 


Orders  of  Epicosmon. 


Examples. 


1°.  Individual  epicosmon. 
2°.  Collective  epicosmon. 
3°.  Itealmic  epicosmon. 

4°.  Universal  epicosmon. 


1.  Individual  man. 

2.  Socially  organized  mankind. 

3.  Vertebrate  realm. 

4.  Epicosmic  unity  of  realms. 


To  any  one  of  these  orders  of  a unitary  cosmon , or 
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epicosmon  (organized  on  the  same  principles  of  associa- 
tive union,  in  complex  organic  unity  and  integrality), 
we  may  apply  the  same  method  of  exhaustive  analysis, 
and  thus  we  obtain  a sort  of  universal  analyticon. 

These  aspects  of  biotechnical  method  give  us  names 
and  definitions,  which  are  very  useful  in  fixing  general 
ideas  in  the  memory  of  students  ; thus  : 

1°.  Unitary  cosnion  or  epicosmon. 

2°.  Fractional  analyticon. 

3°.  Organic  scale. 

4°.  Evolutive  cycle. 


Organic  scales  and  evolutive  cycles  have  been  abun- 
dantly explained,  and  a few  examples  will  show  the 
application  of  the  same  technical  analyticon  to  all  orders 
of  epicosmon ; the  same  organic  scale  derived  from  the 
fourth  degree  of  descending  analytical  progression. 

But  first  a few  words  on  evolutive  cycles  of  life- 
history. 

I.  Natural  limits  of  life  in  individuals  and  in  species. 

II*  Average  limits  of  life  iu  individuals  and  in  species. 

Why  are  average  limits  less  than  natural  limits  of 
life  ? 

We  answei,  to  accelerate  the  renewal  of  successive 
generations.  Why?  See  “ Sociology.” 

Mr.  Darwin  answers  because  of — 


Pnicpci  i 9°'  S 'lgfileSA°r  c,xlsieuce-lVl'11’.  = premature  death. 
Causes.  < 2 . Dearth  of  food,  etc.  = famine  = premature  death. 

fWpnnonpp  1°’  W;X-10U/?  conditions  =pestilence  = premature  death. 

Consequence.  4 . Extinction  of  unfittest= survival  of  the  fittest. 


In  this  we  quite  agree  with  evolutionists. 

But  what  of  the  origin  of  species  ? in  potentiality, 
and  in  actuality  ? What  of  the  indestructibility  of 
forces?  in  mutable  states  of  actual  visible  existence, 
and  potential  invisible  existence  ? These  are  questions 
of  organic  philosophy  and  of  evolutive  philosophy : as 


Pro-creational  Constituent  Vocational  Organs  and  Connec- 

Constituents.  Vocational,  Sub-creational.  Connectives.  Elements.  Systems.  tives. 
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well  as  the  causes  and  consequences  of  struggles  and 
unfavourable  conditions. 


I.  INDIVIDUAL  EPICOSMON = MAN. 


Technical  Analyticon 
(Analytical  progression). 

C A.  Type  of  organism. 

J B.  Genealogical  origin. 

I C.  Embryological  evolution, 
f D.  Experiential  evolution. 


Organic  Scale  (body  only). 

h * ( Z.  Vital  forces. 
g + 1 Y.  Conditions  of  life. 

. o j X.  Secretions  of  body. 
M « (.  W.  Connective  tissues 


1.  Concentric  organisms  in  unity 

(4)-. 

2.  Hemialities  in  each  organism 

(2+2).  _ 

3.  Sections  in  each  hemiality  (2+2). 

4.  Systems  in  each  section  (4). 

5.  Series  in  each  system  (appa- 

ratus 4). 

6.  Sub-series  in  each  series  (4)  1 

7.  Groups  in  each  sub-series  (2+)  1 

8.  Organs  in  each  group. 

9.  Tissues  of  organs. 

10.  Cells  of  tissues. 

11.  Molecules  in  cells. 

12.  Elements  in  molecules. 
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VII.  Vascular  system. 

7.  Sub-vascular  sys- 
tem. 

VI.  Digestive  system. 

6.  Sub-digestive  sys- 
tem. 

V.  Generative  system. 
5.  Sub-genetic  system. 
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IV.  Nervous  system. 

III.  Osseous  system. 

2.  Vibratory  organs,etc. 
II.  Muscular  system. 

1.  Radi-atory  organs,  etc. 
I.  Cutaneous  system. 


II.  SOCIAL  EPICOSMON= MANKIND. 


Technical  Analyticon. 

A.  Cosmological  rank  of  human 
type. 

B.  Genealogical  origin  of  mankind. 

C.  Metamorphic  evolution  of  man- 
kind. 

D.  Experiential  evolution  of  man- 
kind. 


Organic  Scale. 

Z.  Prophets,  poets,  in- 
ventors, etc. 

Y.  Priests  and  healers. 
X.  Judges  and  arbitra- 
tors. 

W.  Kings  and  rulers. 


! 1.  Concentric  social  organisms. 

2.  Hemispheric  distribution,  $ 0,  etc. 

3.  Sectional  divisions  of  labour, 

U.O.H. 

4.  Systemic  divisions  in  each 

section. 

5.  Specialities  in  each  profession. 

6.  Corporate  associations  in  each 

speciality. 

7.  Co-operative  groups  in  each  cor- 

poration. 

8.  Individual  vocations  in  each 

speciality. 

' 9.  Distinct  races. 

10.  Distinct  tribes. 

1 11.  Procreative  families. 

12.  Individual  sexes. 


o 

o 

02 


/VII.  Universal  federa- 
tion. 

7.  International  feder- 
ations. 

v.  VI.  Nationalities. 

6.  Corporations. 


V.  Municipalities. 
5.  Families. 


ci 

3 


IV.  Administrative 
classes. 

III.  Possessive  classes. 

2.  Recreative  classes. 
II.  Creative  (working) 
classes. 

1.  Protective  classes. 

I.  Legislative  classes. 
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III.  REALMIC  EPICOSMON = VERTEBRATE  REALM. 


Technical  Analyticon. 

Cosmological  rank  of  vertebrate 
realm. 

Genealogical  origin  of  verte- 
brata. 

Palaeontological  evolution  of 
vertebrate  realm. 

Terrestrial  lease  of  life  of  verte- 
bral species. 

. Concentric  forces  in  realm-type. 

. Hernial  classes  in  realm. 

. Distinct  sections  in  each  class. 

, Alliances  in  each  section. 

Orders  in  each  alliance. 

, “ Families”  in  each  order. 

, Genera  in  each  “ family.” 

. Species  in  each  genus. 

. Distinct  races  in  each  species. 

. Local  tribes  in  each  race. 

. Procreative  families : mono 

gamic,  polygamic. 

. Individual  sexes. 
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Organic  Scale. 

! Z.  Vital  forces  of  verte- 

Y. 


brata. 
Conditions  of  life. 


X.  Habits  and  secre- 
tions of  vertebrata. 

W.  Oviparous.classes  of 
vertebrata. 

VII.  Primatial  order. 

7.  Lemural  order. 

VI.  Canine  order. 

6.  Feline  order. 

V.  Ursine  order. 

5.  Marsupial  order. 

IV.  Equine  order. 

, III.  Horned  ruminants. 

2.  Hornless  rumin- 
ants. 

II.  Antlered  rumin- 
ants. 

1.  Rodentine'  alliance. 

V I.  Pachydermal  order. 


IV.  UNIVERSAL  EPICOSMON  = TERRESTRIAL. 
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Technical  Analyticon. 
Cosmological  rank  of  epicosm. 

Genealogical  origin  of  epicosmic  . 
world. 

Palaeontological  evolution  of 
epicosmic  world. 

Lease  of  epicosmic  world  dura-  < 
tion. 

Concentric  realms  of  epicosm.  6 
Hernial  classes  in  each  realm.  $ 
Natural  sections  in  each  class,  o 
Natural  alliances  in  each  section.’ 3 ■ 
Natural  orders  in  each  alliance.  Si 
Natural“families”ineach  order.o 
Natural  genera  in  each  “family.” 
Natural  species  in  each  genus. 

’ Organic  races. 
Inorganic,  solid, 
liquid,  gas. 

Constituent  f In  fruits,  grains 
cells,  and  < In  chemical 
states.  ( salts. 

Complex  f Organic  germs,  ? 

molecules. 

! Organic 
victuals, 
Inorganic 
ments. 


Perpetuative 
races,  etc. 
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Organic  Scale. 

' Z.  Laws  and  forces  of 
epicosmic  unity. 
Y.  Conditions  of  epi- 
cosmic unity. 

X.  Social  creations. 

W.  Human  societies. 

'VII.  Vertebrate  realm. 

7.  Articulate  realm. 
VI.  Molluscan  realm. 

6.  Radiate  realm. 

V.  Phanerogam  ic  real  m . 
k 5.  Cryptogamic  realm. 

f IV.  Elemental  realm. 
III.  Geospheric  realm. 

2.  Reliquial  world. 


II.  Oceanic  realm. 


1.  Pluvial  realm. 


I.  Atmospheric  realms 
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The  universal  epicosmon  and  the  realmic  epicostnon 
have  been  partially  explained  in  our  first  volume, 
(“  Epicosmology  ”) ; the  social  epicosmon,  in  Vol.  IV., 
(“  Sociology”);  the  individual  epicosmon,  in  Yol.  III., 
(“  Biology  ”). 

Man  is  the  highest  type  of  an  individual  epicosmon ; 
but  we  may  observe  that  the  body  of  a mouse  is  formed 
on  the  same  general  plan  as  the  body  of  a man ; and 
the  same  organic  scale  is  applicable  to  the  organism  of 
the  smallest  insect,  or  to  that  of  a minute  cryptogamic 
plant. 

The  same  plan  of  organic  unity  being  manifest  in  a 
simple  individual  auimal  or  plant,  and  in  the  whole 
epicosmic  world  on  our  planet  earth,  wre  may  surmise 
that  the  same  plan  of  structural  unity  may  possibly 
exist  in  an  individual  sun,  moon,  or  star,  and  in  the 
most  complex  system  of  a pancosmic  universe. 

We  need  only  make  a few  observations  on  some  parts 
of  these  synoptical  tables. 

The  indestructible  forces  of  epicosmic  unity  are 
physical  and  vital  in  the  inorganic  and  organic  realms  ; 
thus  : 


Physical  Forces. 


( 1.  Magnetism  and  electricity. 
) 2.  Heat  and  cold 
I 3.  Light  and  darkness. 

(_  4.  Gravitation  and  cohesion. 


Vital  Forces. 


f 1.  Physiological  = vegetal. 
) 2.  Instinctual  = animal. 
j 3.  Mental  = human. 
(.4.  Spiritual  = human. 


Physical  forces  are  intimately  blended  with  vital  forces 
in  organic  realms,  while  animal  and  vegetal  organisms 
are  in  close  alliance  with  physical  forces,  as  indispens- 
able conditions  of  life  in  air,  water,  food,  and  climate. 
This  is  all  we  need  say  here  on  that  connective  factor 
of  the  organic  scale.  The  connective  factors  of  the 
technical  analyticon  are  easily  understood,  as  far  as  the 
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individual  epicosmon  (man)  is  concerned.  His  genealo- 
gical origin,  or  parentage ; his  embryonic  evolution, 
and  his  life-history  from  birth  to  death,  are  well-known 
facts.  His  type  of  organism  is  a question  of  sidereal 
order,  in  which  we  may  suppose  that  epicosmic  realms 
and  types  are  of  different  degrees  of  rank,  in  correlation 
with  solar,  planetary,  lunar,  and  cometary  ranks  of 
globes.  From  this  point  of  view  mankind  on  our 
globe  is  of  planetary  cosmic  rank ; not  solar,  lunar, 
or  cometary.  The  same  may  be  said  of  all  the  realms 
and  of  the  planetary  epicosmon  compared  with  solar 
epicosms,  lunar  epicosms,  cometary  epicosms,  in  solar 
systems. 

As  far  as  technical  theorems  are  concerned,  there  are 

Successive  degrees  of  embryonic  metamorpkic  evolution  ; 

Successive  phases  of  experiential  evolutiou  ; 

Organic  scales  of  sections  and  systems  in  structural  organism. 


These  phenomena  are  common  to  all  kinds  and  degrees 
of  organism  ; vegetal,  zoophytal,  animal,  human  ; indi- 
vidual, social,  realmic,  and  epicosmic  (or  universal).  If 
we  take  man  as  the  most  complete  type  of  complex 
organic  unity,  we  have  at  once  a model  of  these  three 
orders  of  technical  organons  ; thus  : 


1°.  Degrees  of  Embyronic 
Evolution. 


2°.  Phases  of  Life-bistory. 


C 1.  Ovulation  and  conception. 

) 2.  Embryonic  pre-placental  degrees. 
I 3.  Placento-fcetal  degrees. 

(.  4.  Placento-final  degrees. 


5 

i 


0.  Birth. 

*.  Youth. 

®.  Maturity. 
4s.  Decline. 
cd.  Death. 


3°.  Sections  of  Organic 
Scale. 


f H.  Connective  section  of  factors. 
■I  O.  Organic  section  of  factors. 

(.  U.  Relational  section  of  factors. 


We  have  seldom  to  note  degrees  of  metamorphic 
evolution  in  successive  periods,  which,  in  the  human 
foetus,  average  about  two  months  for  the  aplacental 
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period  ; four  months  for  the  medio-placental ; and  three 
months  for  the  placento-final  period  ; the  fcetus  being 
completely  formed  at  the  end  of  the  sixth  month  ; 
strengthened  and  enlarged  during  the  last  months  of 
foetal  life.  The  organic  scale , and  the  experiential  cycle 
of  life-history  are  the  two  chief  instruments  of  technical 
method;  while  the  exhaustive  analyticon  and  the  unitary 
epicosmons  are  only  noticed,  as  occasion  may  require,  in 
dealing  with  questions  of  definite  limits  and  pro- 
gressions. 

We  may  observe,  however,  that  units  of  organism, 
both  cosmic  and  epicosmic,  are  transitory  phenomenal 
creations,  subject  to  definite  cycles  of  life -history  ; 
whence  individual  units  of  organism  within  collective 
units  of  organism,  in  higher  and  higher  degrees  of 
associative  unity,  in  infinitum ; and  man  as  a com- 
plex organic  unity  and  integrality  of  structure,  is  a 
measure  of  all  kinds  and  degrees  of  organic  unity,  in 
infinitum. 

Biotechnical  modulations. — In  the  practical  use  of 
biotechnical  instruments,  we  may  select  one  or  other  of 
them,  as  convenience  may  suggest,  in  any  given  case  of 
systematic  analysis.  This  is  mainly  practicable  in  the 
choice  between  the  progressional  analyticon  and  the 
organic  scale ; the  latter  being  most  convenient  in 
establishing  parallels  and  analogies.  It  is  also  con- 
venient in  a mixed  method  of  analysis  such  as  that 
which  we  have  used  in  the  classification  of  the  sciences, 
(Yol.  II.,  p.  22.),  wherein  the  progressional  analyticon 
assumes  the  form  of  an  organic  scale,  or  structural 
organon.  In  this  scale  the  methodological  sciences  are 
graduated  from  individual  biologies  to  universal  physics, 
in  degrees  of  extension,  while  the  cosmological  sciences 
are  graduated  from  a monocosmic  solar  system  to  a 
pancosmic  sidereal  universe.  This  is  analogous  to  two 
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inverted  triangles,  instead  of  one  continuous  progres- 
sion. 

For  the  convenience  of  classing  the  sciences  in  a 
unitary  scale  embracing  the  whole  scope  of  analytical 
progression,  we  have  thrown  them  into  inverted  gradua- 
tions, combined  in  the  form  of  an  organic  scale  ; thus  : 


( Z.  Infinite  Being  (transcendental  analytics). 
Ontological  J Y.  Created  worlds  and  types  (structural  analytics). 
Sciences,  1 X.  Metamorphic  evolutions  of  all  worlds  and  types. 

(.  W.  Definite  cycles  of  duration  for  all  worlds  and  types. 


Cosmological 

Sciences. 


\ 


VII.  Pancosmic  worlds  (analytics). 

7.  Nebulocosmic  worlds  (analytics). 

VI.  Gelactocosmic  worlds  (analytics). 

6.  Zodiacosiuic  worlds  (analytics). 

V.  Polycosmic  worlds  (analytics). 

5.  Monocosmic  solar  systems  (analytics). 


{IV.  Biological  analytics. 

III.  Sociological  analytics. 

2.  Biotechnical  analytics. 

II.  Mechanical  analytics. 

1.  Mathematical  analytics. 

I.  Physical  and  chemical  analytics. 


This  modulation  of  method  gives  us  a sort  of  tech- 
nical equation  between  an  exhaustive  analyticon  and 
a structural  scale,  as  instruments  of  biotechnical 
analysis. 

The  same  method  applied  to  a descending  scale  of 
analytical  distinctions  of  the  vital  forces  and  organic 
forms,  which  are  quite  distinct  and  easily  discerned  in 
the  complex  organic  unity  of  an  individual  human 
being  of  either  sex,  will  give  us  a complete  Tiype  of 
Fractional  Analyticon  for  all  degrees  of  complex 
organic  unity : 


1°.  Sections  ( L Concentric  organisms  in  soul  and  body. 

and  -<  2‘  Hernial  divisions  in  each  organism  of  soul  and  body. 
Systems,  ) "l'  sections  in  each  hemiahty  of  organism. 

v 4.  Dmerent  systems  in  each  section  of  a hemiality. 


2°.  Series  and  { 6-  distinct  apparatuses  in  each  system  of  soul  and  body. 
Groups  of  1 H’  distinct  sub-series  in  each  series  or  apparatus,  id. 
Organs.  ) 7'  hlstmct  SrouPs  ,m  e»ch  sub-series,  id. 

( 8.  Distinct  organs  in  each  group,  id. 
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Tissues 
and  Ele 
ments  of 
Organism 

Condi- 
tions of* 
Life. 


( 9.  Tissues  in  organs  and  faculties  of  soul  and  body. 
; 10.  Cells  in  tissues,  id. 
fill.  Complex  molecules  in  cells,  id. 

■ ( 12.  Simple  elements  in  molecules,  id. 


\ 


13.  Physical  conditions  of  life  and  industry. 

14.  Instinctual  conditions  of  life  and  art. 

15.  Rational  conditions  of  life  and  science. 

16.  Religious  and  mystical  conditions  of  life  and  hope. 


This  is  a complete  table  of  the  constituent  parts  of  a 
complex  organic  unity,  with  corresponding  functions 
and  conditions  of  life  ; but,  as  a rule  of  biometrical 
analysis,  we  dwell  mostly  on  the  sections  and  systems, 
series  and  sub-series  of  the  organic  scale.  This  fact  has 
been  abundantly  displayed  in  the  four  volumes  of  our 
“ Organic  Philosophy.” 

Here  we  may  observe  that  literary  forms  and  tech- 
nical forms  of  nomenclature  and  classification  may  be 
equally  convenient,  though  not  identical.  For  instance, 
in  common  parlance  we  say  three  kingdoms  of  nature 
(animal,  vegetal,  and  mineral),  with  distinct  sub-king- 
doms in  each,  but  in  technical  analysis  we  distinguish 
inorganic  and  organic  sections  of  epicosmic  realms. 


GENERAL  OBSERVATIONS. 

Definite  limits  of  form  are  amongst  the  first  prin- 
ciples of  science  in  mathematical  and  in  biotechnical 
method. 

Soul  and  body  ; type  and  form  ; age  and  sex  ; bear 
definite  relations  to  each  other,  in  any  given  organism. 
Hemialities,  sections,  systems,  and  series,  bear  constant 
relations  to  each  other,  so  that  any  one  of  these  implies 
the  existence  of  the  others  in  biotechnical  equations. 

It  is  easy  to  see  that  there  are  : 

1°.  Equations  of  the  forms  of  life  with  their  animat- 
ing vital  forces  ; 2°.  Equations  of  organs  with  their 
functions  in  any  type  of  complex  organic  unity;  whether 
distinct  organs  be  visible  or  not,  in  the  most  simple 
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forms  of  life,  as  in  the  case  of  simple  organic  cells  which 
seem  to  have  few  organs,  while  protective,  motorial, 
resistant,  sensitive,  absorptive,  respirative,  circulatory, 
digestive,  and  proliferal  functions  are  distinctly  manifest. 

Definite  limits  of  form  and  structure  are  most  dis- 
tinctly marked  in  the  adult  forms  of  any  given  type  of 
organism,  vertebrate,  articulate,  molluscan,  or  radiate  ; 
and  from  this  point  of  view  Cuvier  established  his  four 
great  “ embranchements  ’ of  the  animal  kingdom.  In 
like  manner,  Linnaeus  distinguished  the  two  great  types 
of  phanerogamic  and  cryptogamic  plants  in  the  vege- 
table kingdom.  On  the  same  principle  we  recognize 
six  inorganic  and  six  organic  realms  in  the  unity  of 
epicosmic  nature.  In  all  these  realms  we  find  de- 
finite limits  of  type  and  structure ; and  as  far  as 
human  experience  goes,  each  definite  type  of  individual 
form,  in  all  known  species  of  organism,  is  reproduced 
exactly  from  eggs  or  seeds  during  the  successive  phases 
of  metamorphic  evolution  : whence  Cuvier  inferred  his 
doctrine  of  the  fixity  of  species.  A legitimate  doctrine, 
derived  from  the  experience  of  an  invariable  law  of 
nature  during  more  than  six  thousand  years. 

This  doctrine  is  impugned  by  the  modern  school  of 
evolutionists,  who  affirm,  a priori,  that  some  sort  of 
matter  must  have  given  origin  to  living  forms,  before 
these  could  secrete  eggs  or  seeds.  That  seems  probable 
enough,  but  experimental  science  and  analytical  method 
give  the  hypothesis  no  obvious  support  ; and  hence  the 
naturalists  of  this  school  prefer  a synthetical  method  of 
classification,  by  which  means  they  hope  to  trace  some 
kind  of  slime,  changed  by  natural  chemistry  into 
proto-plasmic  sarcode,  such  as  is  found  in  certain 
minute  monads ; and  by  rising  gradually  from  the 
simplest  to  the  more  composite  forms  of  protozoa, 
and  then  to  higher  simple  forms  termed  agastrea  (tape- 
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worms)  ; thence  to  polystomata  or  spongida,  which  are 
really  inferior  to  agastrea  in  the  adult  state,  but  are 
affirmed  (by  some  observers)  to  be  superior  in  the 
embryonic  state.  From  polystomata  they  rise  to  mono- 
stomata,  which  includes  archceostomata  and  deuterosto- 
mata:  so  that  the  words  protozoa,  agastrea,  poly- 
stomata, and  monostomata  represent,  not  the  typical 
limits  of  organic  forms,  but  the  mouth-organ  character- 
istics only.  Archooostomata  contain  two  sub-divisions  : 
coelenterata  and  scolecimorpha  ; deutero stomata  contain 
three  sub-divisions  : enteroccela,  schizocoela,  and  epi- 
ccela.  The  latter  again  includes  three  typical  distinc- 
tions, namely  ; tunicata,  amphioxus,  and  vertebrata. 

Such  is  the  result  of  this  “ synthetic  method  ” (as 
explained  by  Mr.  Huxley  in  his  treatise  on  inverte- 
brate animals),  which  sometimes  accords  with  general 
types  of  organism  and  sometimes  not ; whereas  an  in- 
verse method  of  organic  integration  would  always  give 
exactly  the  sum  of  the  terms  of  descending  analytical 
progression.  Descending  analysis  and  ascending  syn- 
thesis are  natural  and  legitimate  processes  of  biotecli- 
nical  methods,  while  arbitrary  limits  of  imaginary 
synthetical  gregations  are  delusive  processes  of  method 
invented  to  meet  the  requirements  of  a foregone 
conclusion : according  to  which  genealogiccd  homce- 

genesis  and  the  fixity  of  species  in  all  known  types  of 
organisms  during  six  thousand  years  is  held  to  be  of  no 
account  in  comparison  with  the  hypothetical  theory  of 
genealogiccd  heterogenesis  and  transformation  of  species, 
at  given  intervals  of  time,  during  millions  of  centuries 
of  palaeontological  evolution. 

Let  us  admit  this  theory  ; and  ask,  What  are  to  be 
the  limits  of  palaeontological  transformation  ? to  this 
question  no  answer  is  vouchsafed.  Darwinians  have  a 
theory  of  palaeontological  evolution,  but  no  doctrine  of 
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organic  limits.  They  do  not  know,  nor  care  to  ask,  wliat 
may  be  the  goal  of  transformations  ; or  the  ends  and 
uses  of  the  realms  of  nature  when  finally  developed. 
They  are  content  to  be  in  the  dark,  and  deem  it  pre- 
sumptuous to  propound  such  questions. 

They  confound  “ paleontological”  with  “ genealogical 
classification  ” in  their  terminology  : although  one  im- 
plies successive  transformations  of  homoeogenetic  species, 
while  the  other  implies  fixity  of  species  by  means  of 
genealogical  continuity  and  perpetual  reproduction  of 
the  same  type  of  organism  in  successive  homoeogenetic 
generations.  They  have  no  idea  of  seeking  to  know 
and  understand  invariable  laws  of  structural  diversity 
in  complex  organic  unity  ; they  have  no  conception  of 
abstruse  biotechnical  methods  in  parallel  with  mathe- 
matics. They  are  busily  occupied  with  microscopical 
observations  and  descriptions  as  useful  contributions  to 
comparative  embryology ; but  they  do  not  agree  with 
Cuvier  in  his  zoological  classifications.  We  agree  with 
Linnaeus  and  Cuvier  in  their  general  views  of  method, 
and  only  correct  some  of  their  secondary  sub-divisions, 
where  modern  science  has  shown  them  to  be  defective. 

Evolutive  method  is  as  positive  as  organic  method, 
where  the  limits  of  metamorphic  evolution  are  fixed  by 
the  genealogical  type  of  origin  in  each  species  of  eggs 
or  seeds,  as  the  roots  of  metamorphic  evolution  within 
fixed  limits  ; and  to  this  extent  we  agree  with  evolu- 
tionists. 

But  there  are  surd  roots  as  well  as  real  roots  in 
mathematical  and  in  biotechnical  analysis  ; and  surds  in 
both  cases  are  incommensurable  realities. 

The  simple  elements  of  hydrogen,  oxygen,  nitrogen, 
and  carbon  are  found  in  eggs  and  seeds,  but  these 
elements  are  not  evolutive  roots  of  form  and  structure 
in  organic  realms  ; although  they  are  real  roots  of 
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form  and  structure  in  the  inorganic  realms,  intimately 
connected  with  all  forms  of  life  in  mutual  action  and 
reaction. 

Oxygen  and  hydrogen  are  the  known  roots  of  mole- 
cules of  water  and  vapour,  necessary  to  the  life  of 
animals  and  plants.  Oxygen  and  nitrogen  are  the  roots 
of  molecules  of  air,  necessary  to  life  in  plants  and 
animals.  So  that,  indirectly,  simple  elements  as  in- 
organic roots  of  atmosphere,  ocean,  and  earth,  are 
necessary  to  the  life  of  eggs  and  seeds;  and  by  some 
process  unknown  to  chemists,  earth,  air,  and  water, 
once  formed,  as  necessary  conditions  of  life,  may  have 
been  combined  into  real  roots  of  organic  evolution,  by 
superhuman  natural  means;  but  this  cannot  be  veri- 
fied experimentally,  whereas  our  hypothesis  of  definite 
limits  of  form  and  evolution  can  be  verified  in  actual 
nature,  as  explained  in  our  volumes. 

We  do  not  deem  the  Darwinian  hypothesis  useless; 
it  is  and  will  be  very  useful  to  the  advancement  of  true 
science,  because  it  has  a fascinating  influence  on  the 
minds  of  many  who  are  not  able  to  grasp  the  more 
universal  principles  of  biotechnical  method.  We  our- 
selves delight  in  reading  the  whole  lineage  of  living 
forms  in  a series  of  natural  histories,  in  which  “ the 
life  and  adventures,  birth  and  parentage,”  of  the  fol- 
lowing tribes  may  be  described,  as  the  life-histories  of — 

1.  A little  boy  of  the  cleptomania  tribe, 

2.  A little  monkey  of  the  climbing  tribe, 

3.  A little  dog  of  the  barking  tribe, 

4.  A little  bird  of  the  singing  tribe, 

5.  A little  frog  of  the  jumper  tribe, 

6.  A little  fish  of  the  swimmer  tribe, 

7.  A little  fly  of  the  sucker  tribe, 

8.  A little  snail  of  the  slimer  tribe, 

9.  A little  sponge  of  the  bibber  tribe, 

10.  A little  plant  of  the  floweret  tribe, 

11.  A little  cell  of  the  diatom  tribe, 

12.  A little  sarcode  of  the  vibrion  tribe. 

A sketch  of  the  palaeontological  tree  of  life  has  been 
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developed  in  all  its  complex  ramifications  by  Pro- 
fessor Haeckel  in  his  “ History  of  the  Creation,”  where 
he  shows  that  all  families  and  tribes  have  sprung  from 
nothing  but  dirt ; and  that  the  lower,  the  middle,  and 
the  upper  classes  of  all  the  families  of  animals  and 
plants  in  the  universe  have  one  and  the  same  low 
origin,  as  Adam  himself,  in  the  dust  of  red  earth.  It  is 
an  amusing  history,  with  none  of  the  abstruse  formula 
of  biotechnical  method. 

This  simple  tree  of  life  is  not,  however,  as  easily 
veriBed  by  observation  as  the  six  different  trees  of  life 
described  by  Cuvier  and  Linnaeus,  in  their  comparative 
anatomies  ; and  although  comparative  embryology  is 
quite  as  important  as  comparative  anatomy  and  physio- 
logy, it  cannot  be  utterly  inconsistent  with  them. 
Palaeontology  is  really  analogous  to  embryology  ; but 
then  it  may  just  as  easily  be  analogous  to  six  reahnic 
kinds  of  embryology,  as  to  one  sole  kind. 

The  intoxicating  influence  of  the  one  idea  of  absolute 
identity  between  universal  palaeontological  evolution, 
and  individual  embryonic  evolution  in  the  highest  type, 
is  curiously  manifest  in  the  hesitating  forms  of  expres- 
sion in  different  authors  of  microscopical  monographs. 
For  instance,  in  the  French  translation  of  Mr.  Huxley’s 
“ Invertebrate  Animals,”  page  178,  in  a note  by  M.  Jules 
Ban'ois,  in  which  different  phases  of  embryonic  evolu- 
tion are  described,  we  find  the  following  phrase:  “Je 
considere  ce  stade  comme  line  forme  speciale  de  Tro- 
chosphere  restreinte  aux  deux  groupes  des  Bryozoaires  el 
Brachyopodes,  et  qui  tire  son  origine  du  groupe  des 
Rotiferes : while  Mr.  Huxley  places  rotifers  along 
with  leeches  in  his  group  of  “ Scolecimorpha In  the 
same  volume,  page  183,  Mr.  Huxley  (as  translated), 
says,  “ La  ressemblance  du  brachiopode  larvaire  avec 
un  polyzoaire,  et  sp^cialement  avec  le  Loxosomci,  esf 
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ties  frappante,  et  justifie  pleinemenfc  la  conclusion  rela- 
tive a 1’affinite  des  polyzoaires  et  des  Bracliiopodes  qui 
resulte  de  l’etude  de  leurs  structures  adultes.  D’un 
autre  c6te,  le  developpement  des  Bracliiopodes  proclame, 
avec  non  moins  de  force,  leurs  affinity  avec  les  AnnA 
lides.”  (These  are  no  doubt  his  views,  but  we  have  not 
an  English  copy  of  the  book.)  Again,  at  page  261  of 
the  French  translation,  Mr.  Huxley  says,  “ Toutes  les 
investigations  lficentes  sur  le  developpement  des  Echino- 
dermes  ont  fourni,  selon  moi,  des  preuves  convaincantes 
et  multiplies  de  V opinion  a laquelle  j’avais  et 6 conduit 
et  que  j’ai  ernise  il  y a quelque  vingt  ans,  d’apres 
l’etude  des  travaux  de  Muller,  a savoir  que  ces  animaux 
sont  des  vers  modifies,  et  n’ont  pas  d’affinite  speciale 
avec  les  Coelenteres.”  He  also  places  the  two  rudi- 
mental  types  of  tunicata  and  amphioxus  along  with 
vertebrata,  in  his  general  group  of  “ Epiccela.” 

In  parallel  with  this  idea,  geologists  and  mineralo- 
gists might  say  : “ Since  chemical  analysis  has  proved 
that  oxygen  forms  the  main  element  of  air,  water,  and 
earth,  it  is  probable  that  earth  is  merely  a transforma- 
tion of  water,  and  ivater  a transformation  of  air ; and 
all  these  have  therefore  one  common  origin  from  the 
simple  metals  and  metalloids  and  if  they  could  find 
examples  of  any  such  transformations,  it  would  cer- 
tainly be  a very  wonderful  discovery.  The  atmosphere, 
the  ocean,  and  the  land  would  nevertheless  continue  to 
be  three  very  distinct  types  of  inorganic  spheres  con- 
taining both  the  same  and  different  simple  elements,  as 
roots  of  inorganic  structure. 

The  simple  ova  of  ah  species  are  very  much  alike, 
but  do  not  give  origin  to  the  same  types  of  organism. 
The  initial  changes  in  eggs  and  seeds  are  very  similar 
in  some  respects,  but  successive  transformations  diverge 
more  and  more  from  the  line  of  uniformity  as  they  pro- 
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ceed  from  the  ovum  to  their  respective  goals  of  meta- 
morphic  evolution  in  each  species. 

Comparative  embryology  is,  no  doubt,  very  necessary 
to  complete  the  two  schemes  of  comparative  anatomy 
and  physiology  ; but  such  violent  contradictions  as  those 
of  Huxley  s zoological  classification  with  those  of  so 
eminent  an  anatomist  as  Cuvier,  are  really  astounding. 
The  idea  of  identifying  palaeontological  evolution  with 
one  uniform  type  of  embryonic  evolution,  has,  neverthe- 
less, had  the  immense  advantage  of  exciting  the 
imagination  of  thousands  of  microscopical  observers  to 
investigate  the  details  of  comparative  embryology. 

Our  method  is  less  attractive  for  the  generality  of 
practical  instincts  and  intellects.  We  begin  with  man 
as  a definite  type  of  complex  organic  unity.  We 
analyze  this  type  of  organism,  down  to  its  most  simple 
constituent  elements  of  body,  soul,  mind,  and  spirit ; 
under  the  three  aspects  of  anatomy,  physiology,  and 
embryology ; and  under  the  influence  of  surrounding 
physical,  industrial,  and  social  conditions. 

We  do  the  same  with  other  types  of  organism,  in 
each  of  the  six  organic  realms.  After  this  series  of 
analytical  and  synthetical  investigations  and  verifica- 
tions, we  deal  with  problems  of  ontological  unity  and 
universality  : cosmological  unity  and  universality  : epi- 
cosmological  unity  and  universality. 

Ontological  unity  has  been  analyzed  in  our  second 
volume  without  much  special  notice  of  the  hemialities 
of  natural  and  spiritual  worlds,  with  their  intermediate 
spheres  of  incarnative  and  resurrectional  existence : 
cosmological  unity,  in  the  same  manner. 

Epicosmic  unity  (in  our  first  volume)  has  been 
analyzed  without  much  special  allusion  to  the  hemialities 
of  sexual  distinction  in  the  organic  realms,  or  those  of 
hemispherical  divisions  of  the  inorganic  realms. 
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Biological  unity  lias  been  analyzed  in  the  third 
volume,  without  much  notice  being  taken  of  bilateral 
and  bipolar  hemialities  in  any  of  the  four  concentric 
aspects  of  organic  unity  ; nor  has  much  been  said  of  the 
contrasted  characteristics  of  the  male  and  female  or- 
ganisms of  the  same  species.  These  are  noteworthy  in 
all  the  systems  of  the  body,  but  more  especially  in  the 
generative  system.  This  difference  of  modality  of  struc- 
ture in  the  male  and  female  sexes  does  not  derange  the 
unity  of  the  organic  scale  of  systems  in  each  organism, 
any  more  than  the  major  and  minor  modes  of  the  musi- 
cal scale  affect  the  number  of  notes  in  major  and  minor 
octaves. 

Sociological  unity  has  also  been  analyzed  in  our  fourth 
volume  without  much  special  attention  being  given 
either  to  the  sexual  hemialities  or  the  ethnological  dis- 
tinctions of  mankind  in  longitudinal  and  latitudinal 
regions  of  the  globe.  The  organic  scale  of  systemal 
order  has  been  applied  on  all  occasions,  as  the  main  in- 
strument of  analytical  distinctions,  because  it  is  the 
most  convenient,  and  implies  the  others  without  any 
special  mention.  It  is  nevertheless  important  to  re- 
member thatjjm plications  exist  in  all  cases,  and  that  no 
analysis  can  be  complete  without  them. 

If  we  take  the  human  body  as  a type  of  complex 
organic  unity,  in  the  higher  degrees  of  collective  social 
unity,  realmic  unity,  and  epicosmic  unity,  we  must  form 
parallels  of  concentric,  hernial,  sectional,  and  systemal 
degrees  of  analytical  progression,  and  these  will  give  us 
numerous  examples  of  connective  factors  in  every 
degree. 

The  blood  and  the  secretions  of  the  body  are  connec- 
tive factors  between  the  organism  and  the  external 
conditions  of  life ; the  glandular,  the  adipous,  and  the 
areolar  tissues  are  internal  connective  factors  between 
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all  the  systems  of  the  body ; tendons  connect  muscles 
with  bones ; cartilaginous  tissues  form  articular  ele- 
ments of  the  osseous  system,  and  thus  in  every  series 
and  sub-series  we  find  articular  connective  elements,  as 
natural  links  between  co-ordinate  parts. 

What  then  are  the  connective  links  between  co-ordi- 
nate realms  in  epicosmic  unity  ; co-ordinate  classes  in 
realmic  unity  ; co-ordinate  alliances  in  sectional  distinc- 
tions ; co-ordinate  families  in  systemal  distinctions  ? 

In  Dr.  Lindley’s  “Vegetable  Kingdom”  we  find  defi- 
nite descriptions  of  ambiguous  links  between  different 
classes  of  flowering  plants  and  cryptogamic  plants,  as 
well  as  intermediate  forms  between  different  orders  in 
each  class. 

In  Mr.  Huxley’s  classification  of  the  animal  kingdom 
we  find  descriptions  of  ambiguous  links  of  vertebrata, 
articulata,  mollusca,  and  radiata,  as  well  as  minor  links 
between  different  classes  in  each  of  these  organic  realms, 
arranged  as  a continuous  line  of  ascent  from  lower  to 
higher  forms  in  palaeontological  evolution.  We  have, 
nevertheless,  in  epicosmic  nature,  a spherical  complex 
organic  unity,  in  which  all  realms  and  classes  are  knit 
together  in  organic  structure  and  co-operative  unity, 
just  as  bones  and  muscles,  skin  and  nerves,  vascular, 
digestive,  and  generative  systems  are  knit  together  in 
the  human  body. 

It  is  not  easy  to  give  a diagram  of  such  a radio- 
spherical  type  of  unity,  on  the  flat  surface  of  a page  of 
print,  but  the  organic  scale  gives  a general  idea  of 
pai’allel  realms  and  classes  with  intermediate  links  of 
form  and  structure. 

In  forming  equations  between  individual  complex 
unity  and  epicosmic  complex  unity  we  have  on  one 
side  the  known  facts  of  embryonic  evolution,  and  the 
final  form  of  structure  at  the  time  of  birth  ; on  the  other 
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side,  we  have  some  known  facts  of  palaeontological  evolu- 
tion, but  no  example  of  the  final  form  of  epicosmic  unity. 
How  are  we  to  form  an  equation  between  the  known 
facts  of  embryogenesis  and  the  unknown  factors  of  palae- 
ontology ? 

1°.  We  know  that  all  the  organs  of  the  body  of  a 
chick  in  the  egg  are  derived  from  the  so-called  homo- 
geneous substance  of  the  egg.  What  are  all  the  forms 
of  life  in  epicosmic  nature  derived  from  % an  hypothetical 
protoplasma ; let  us  suppose  that  to  be  probable. 

2°.  We  know  that  nerves,  bones,  muscles,  and  skin 
are  formed  separately  in  the  embryo,  and  that  no  one 
of  these  is  derived  from  the  other.  We  know  that  each 
bone  is  formed  separately,  and  each  distinct  part  of  a 
bone ; and  so  with  separate  muscles,  neural  ganglia, 
etc.  All  the  systems  and  tissues  of  the  body  are  per- 
manently distinct  in  embryonic  life,  and  each  one  has  a 
distinct  and  separate  origin  from  the  common  plasma  of 
the  egg. 

May  we  not  then  recognize  distinct  realmic  types  of 
organism  in  epicosmic  unity  with  separate  forms  of 
origin  for  each  individual  type  of  species  ? 

3°.  We  know  that  during  the  successive  phases  of 
embryonic  evolution,  certain  rudimental  tissues  are 
re-absorbed  and  disappear,  as  the  inetamorphic  distribu- 
tion of  homogenetic  organs  and  systems  (distinctly  and 
separately  commenced)  is  progressing  from  one  phase 
to  another  of  relative  position  and  development;  and 
that,  at  the  end  of  gestation  of  the  human  foetus,  the 
whole  of  the  after-birth  is  cast  away  from  the  body  of 
the  new-born  infant. 

It  is  known,  on  the  other  hand,  that  certain  species 
of  imperfect  vegetal  and  animal  forms  of  life  have  been 
re-absorbed  or  lost  during  the  successive  phases  of 
palaeontological  evolution,  while  the  variable  distribu- 
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tion  of  co-existing  species  was  continued  in  different 
regions  of  the  globe.  Several  species  have  recently 
become  extinct  without  being  followed  by  new  creations ; 
and  we  may  safely  infer  that  numerous  other  species  of 
animals,  such  as  wolves  and  tigers,  will  be  ultimately 
destroyed,  when  collective  humanity  is  fully  organized 
as  a complex  sociological  organism  in  possession  of  all 
the  habitable  regions  of  the  earth. 

From  this  it  is  evident : 1°.  That  palaeontological 
evolution  is  not  yet  complete,  and  that  sociological 
evolution  is  necessary  to  bring  it  to  au  end  : 2°.  That 
certain  species  of  organisms  successively  become  extinct, 
as  no  longer  useful  to  the  universal  epicosmic  embryo, 
while  other  species,  equally  primitive,  remain  as  perma- 
nent factors  along  with  higher  forms  successively  devel- 
oped. Similar  facts  occur  in  the  embryonic  evolution 
of  the  tissues  and  organs  of  an  individual  human  foetus. 
And  here  comes  the  question  of  heterogenesis,  or  the 
transformation  of  species. 

The  cutaneous,  muscular,  osseous,  and  nervous  tissues 
in  the  body  of  a chick,  have  separate  origins  in  the  pro- 
toplasmic mass  of  the  egg,  but  they  certainly  progress 
from  a rudimental  state  of  organization  at  first,  up  to 
a relatively  perfect  state  of  form  and  structure,  w’hile 
the  connective  tissues  are  little  more  than  rudimental 
structures  during  the  vdiole  lifetime  of  the  body. 
From  this  we  might  infer  that  each  organic  realm  has 
a distinct  and  separate  origin  at  first  (as  well  as  classes, 
oiders,  families,  and  species  in  each  realm),  while  con- 
tinuous improvements  occur  in  separate  species  of 
oiganism,  as  they  arise  in  successive  periods  of  palae- 
ontological evolution.  How  far  distinct  species  in  all 
the  families  and  classes  of  each  realm  may  have  had 
separate  origins  in  successive  periods,  or  may  be  derived 
one  from  another  by  transformations  of  a few  primitive 
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forms,  it  is  impossible  to  say  ; but  the  facts  of  individual 
embryogenesis  show  that  no  one  tissue  is  derived  from 
another  of  a different  kind,  although  rudimental  begin- 
nings are  common  to  them  all,  and  are  successively,  as 
well  as  simultaneously,  derived  from  the  homogeneous 
plasma  of  an  egg  or  seed. 

So  far  we  may  partly  agree  with  the  Darwinian  paral- 
lel between  embryology  and  palaeontology  ; but  then  we 
have  to  form  structural  equations  as  well  as  evolutional 
equations  ; and  here  we  find  connective  links,  as  perma- 
nent parts  of  the  individual  organism,  in  contradistinc- 
tion from  caducal  forms  of  embryonic  connectives.  We 
must  also  form  a distinction  between  these  two  classes 
of  connective  links  in  epicosmic  unity. 

Such  species  of  animal  and  vegetal  forms  as  are 
already  extinct  (as  well  as  those  which  are  likely  to  be 
exterminated  by  mankind  in  future  ages),  may  be 
classed  as  embryonic  links,  while  certain  other  very 
imperfect  forms  may  be  classed  as  permanent  connec- 
tives of  the  universal  organism.  Without  deciding 
which  species  are  likely  to  remain,  or  which  may  pro- 
bably become  extinct  in  time,  we  may  notice  such 
species  of  animal  and  vegetal  types  as  are  deemed  im- 
perfect or  rudimental  by  naturalists,  and  class  them  in 
parallel  with  the  organic  scale  of  an  individual  organism. 
This  has  been  partly  done  already  in  our  first  volume 
(“  Epicosmology  ”),  but  we  may  notice  some  points 
which  are  more  or  less  obscure  in  the  present  state  of 
comparative  embryology. 

In  forming  parallels  between  the  systems  of  the 
human  body,  and  the  realms  of  epicosmic  unity  in  the 
same  organic  scale,  the  five  senses  are  links  between  the 
seven  main  systems  of  the  individual  organism,  and  the 
external  connective  conditions  of  life  ; the  five  inferior 
realms  are  links  between  the  seven  great  realms  and. 
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the  connective  cosmic  conditions  of  geological  and  palm- 
ontological  evolution. 

Tendons  which  link  bones  to  muscles  belong  to  the 
organs  of  vibratory  sense  ; the  fossil  remains  which 
form  links  between  extinct  and  living  species  belong  to 
the  R,eliquial  realm. 

In  forming  an  organic  scale  of  realmic  unity  in 
parallel  with  that  of  an  individual  organism,  we  place 
the  main  class  in  parallel  with  the  main  systems  of 
the  body,  and  inferior  classes  in  parallel  with  connective 
tissues.  Thus  in  the  vertebrate  realm,  birds,  reptiles, 
and  fishes  are  inferior  to  mammalia,  but  it  is  neverthe- 
less easy  to  see  to  which  class  and  species  inferior  t}7pes 
belong.  For  instance,  the  apteryx  is  an  inferior  species 
of  bird  ; the  lepidosiren,  an  inferior  species  of  reptile  ; 
the  amphioxus,  a rudimental  species  of  fish. 

In  the  mammalian  class,  the  strange  family  of  bats 
belong  to  the  order  of  monkeys  ; the  ornithorhyncus  and 
the  echidna  belong  to  the  order  of  marsupials;  whales 
and  porpoises  belong  to  the  order  of  pachydermata. 

In  the  realmic  unity  of  articulata,  the  crustarachnida 
form  the  main  class,  while  insecta,  myriapoda,  and 
annelida  are  inferior  connective  classes.  It  is  easy  to 
see  here  again  in  most  cases  to  which  class  inferior  species 
belong,  although  well-informed  naturalists  are  unde- 
cided in  their  views.  M.  de  Quatrefages  forms  seven 
classes  of  “ Vermes,”  ?.e.,  annelida,  rotifera,  gephyria, 
lumbriceni,  hirudini,  turbellaria,  and  helminthia;  while 
Mr.  Huxley  separates  some  of  these  classes  very  widely 
from  each  other.  None  but  true  annelids  can  belong 
to  the  realm  of  annulosa  or  articulata,  although  there 
may  be  very  imperfect  species  of  true  annelids,  as  there 
are  imperfect  species  of  birds  and  fishes.  Hair-worms 
may  possibly  be  imperfect  annelids ; but  gephyrea 
seem  to  be  vermiform  holothurids  pertaining  to  the 
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main  class  of  radiata  ; aptera  are  imperfect  forms  of 
insect,  while  acaridce  are  imperfect  forms  of  arachnids, 
and  cirrhipeds  imperfect  species  of  Crustacea. 

In  the  realmic  unity  of  molluscs  we  place  odonto- 
phorous  molluscs  as  the  main  class,  with  lammelli- 
branchiates,  palliobranchiates,  and  heterobranchiates  as 
inferior  connective  classes.  Inferior  types  exist  in 
each  of  these  classes,  but  naturalists  find  it  difficult  in 
some  cases  to  determine  to  which  realm  some  of  these 
inferior  types  belong. 

Dentalia  and  some  species  of  pteropods  are  inferior 
species  of  odontophores,  and  chiton idse  are  also  inferior 
species  of  the  main  class.  The  lingula  is  an  inferior 
species  of  brachiopod  or  palliobranchata  ; and  several 
inferior  species  are  found  in  the  third  connective  class 
(heterobranchiata).  It  seems  to  be  doubtful  whether 
rotifera  belong  to  a molluscan  class,  or  to  annelida,  or 
to  radiata  : most  probably  to  radiata. 

Protozoa  and  agastrea  belong  to  the  lowest  class  of 
the  realm  of  radiata.  Ccelenterata  form  a second  con- 
nective class,  and  echinodermata,  properly  so  called,  form 
a third  connective  class,  while  vermiform  holotliurids 
form  the  main  class  of  this  realm,  according  to  Deblain- 
ville.  There  are  many  very  imperfect  species  in  each 
of  these  classes,  but  the  most  difficult  to  determine 
satisfactorily  are  those  of  the  synaptic  section  of  holo- 
thurida.  Gephyrea  seem  to  be  imperfect  forms  of 
synapta,  while  the  rhopalodina  (with  a body  in  the 
shape  of  a bottle)  seem  to  be  the  most  imperfect  forms 
of  holothurida.  However  much  competent  naturalists 
may  hesitate  in  deciding  the  special  rank  of  very  im- 
perfect types  of  rudimental  invertebrate  organism, 
there  can  be  no  hesitation  with  regard  to  the  primary 
typical  distinctions  of  the  vertebrate,  the  articulate, 
the  molluscan,  and  the  radiate  realms  of  complex  or- 
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ganic  unity.  The  same  may  be  said  of  the  two  vege- 
table realms  of  organic  unity. 

In  the  realm  of  flowering  plants,  dicotyledons  (exogens) 
form  the  main  class,  while  perianthous,  glumous  or 
ciperianthous,  and  aquatic  endogens  form  three  inferior 
(monocotyledons)  connective  classes.  Rhizogens  form  a 
rudimental  group  of  the  main  class,  while  zosteracece  are 
inferior  types  of  aquatic  endogens. 

In  the  cryptogamic  realm,  acrogens  form  the  main 
class,  while  thallogens  form  the  inferior  connective 
classes  of  lichenales , / ungales,  and  algales.  Desmids 
and  diatoms  are  rudimental  forms  of  algales,  while 
crvstalworts  are  rudimental  forms  of  acrogens. 

From  this  general  view  of  organic  parallels,  it  be- 
comes of  little  interest  to  determine  the  exact  character 
of  certain  rudimental  species,  in  any  one  of  the  realms, 
as  long  as  the  different  classes,  orders,  families,  and 
species  in  each  realm  are  manifestly  distinct  and 
unmistakably  defined.  The  main  object  of  forming 
organic  equations  and  systematic  classifications  is  thus 
secured  by  means  of  biotechnical  method,  while  em- 
bryological  synthesis,  without  a law  of  limits,  is  uncer- 
tain and  ineffectual. 

The  doctrine  of  limits  is  a necessary  part  of  method, 
but  limits  are  determined  by  relative  diversities  of  form 
and  structure  in  all  types  of  organism,  and  in  all  degrees 
of  complex  organic  unity.  There  is  nothing  absolute  in  a 
doctrine  of  forms,  although  all  forms  are  necessarily 
limited  in  outline  or  in  space.  Invariable  laws  of 
order,  number,  weight,  and  measure  are  manifest  in  all 
diversities  of  form  and  structure,  and  the  doctrine  of 
limits  of  finite  organisms,  of  all  degrees  of  complex 
organic  unity,  in  infinitum , are  only  doctrines  of  rela- 
tive degrees. 

Abstract  laws  of  number,  weight,  and  measure  are 
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common  to  all  concrete  unities  of  organism  in  cosmic 
sj'stems,  and  in  epicosmic  realms,  and  the  investigation 
of  invariable  laws  is  the  business  of  mathematics  and 
of  biotechnics. 

Absolute  Unity  and  Relative  Unities. 

Newton  begins  the  second  chapter  of  his  “ Universal 
Arithmetic  ” in  the  following  words  : “ Per  numerum 
non  tarn  multitudinem  unitatum,  quam  abstractam 
quantitatis  cujusvis  ad  aliam  ejusdem  generis  quanti- 
tatem,  quae  pro  unitate  habetur,  rationem  intelligimus. 
Estque  triplex;  integer,  fractus,  et  surdus;  integer 
quem  unitas  metitur  ; fractus,  quern  unitatis  pars  sub- 
multiplex  metitur ; surdus,  cui  unitas  est  incommensu- 
rabilis  and  he  adds  in  a note  : “ Quae  sit  unitas 
Absoluta,  et  an  detur  in  rerum  natura,  disputandum 
non  censeo,  semper  enim  agemus  de  respective” 

Neither  need  we  discuss  the  question  of  absolute 
unity  in  dealing  with  questions  of  relative  integers  and 
fractions,  in  complex  organisms  of  all  types,  ranks,  and 
degrees. 

The  question  of  organic  surds  or  incommensurable 
roots  of  organic  unity  may  lead  to  some  curious  investiga- 
tions, but  eggs  and  seeds  are  the  lowest  evolutive  roots 
of  organism  in  all  known  species  ; the  chemical  atoms 
which  enter  into  the  composition  of  eggs  and  seeds  may 
be  fitly  termed  organic  surds,  or  incommensurable  roots 
of  organic  unity.  No  amount  of  human  ingenuity  has 
ever  been  able  to  combine  elemental  atoms  into  organic 
seeds  or  eggs  of  any  given  species  ; and  yet,  by 
chemical  analysis  eggs  and  seeds  are  found  to  be  com- 
posed of  simple  elements  as  ultimate  and  indivisible 
constituents. 

Certain  units  of  the  cosmic  order,  such  as  the  epicos- 
mic unity  of  inorganic  and  organic  realms  on  oui  globe, 
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involve  a question  of  collective  origin,  as  interdependent 
parts  of  cosmic  unity  '?  Supposing  the  inorganic  realms 
to  form  subordinate  elements  oi  the  planetary  organism, 
as  the  hair,  the  cuticle,  and  the  perspirations  of  ail 
animal  body  form  secondary  connective  elements  ol  the 
animal  organism,  while  the  secreting  follicles  of  the 
external  skin  belong  to  the  living  glandular  tissues  ol 
the  body;  then  we  may  place  the  organic  realms  of 
nature  on  our  globe  as  living  parts  ol  the  living  planet 
(analogous  to  the  glandular  follicles  of  the  skin),  while 
the  inorganic  realms  of  the  crust  of  the  globe  are  merely 
connective  elements  of  the  planetary  organism  (analo- 
gous to  the  general  cuticle  of  the  skin  of  an  animal). 
We  may  thus  place  chemical  forces  and  atoms  in  con- 
nection with  vital  energies  and  organisms,  without  con- 
founding one  with  the  other  in  biotechnical  analysis. 
Simple  elements  combined  in  air,  water,  and  food,  are 
indispensable  for  the  physical  sustenance  of  organic  life, 
but  they  cannot  give  physical  origin  to  life,  as  eggs  and 
seeds  give  origin  to  life.  Still  chemical  atoms  are  the 
substratum  of  eggs  and  seeds,  and  therefore  belong  to 
physical  life,  though  incommensurable  as  organic  surds, 
or  impossible  roots  of  organic  unity  of  any  kind  or 
degree ; impossible  to  human  ingenuity,  but  not  to 
superhuman  ? In  all  vital  phenomena  in  visible forces 
are  united  with  physical  invisible  forces. 

In  our  primary  distinctions  of  degrees  of  organic 
unity,  we  class  : 1°.  Individual  organisms ; 2°.  Collect- 
ive, or  social  organisms ; 3°.  Distinctive  types  or  realmic 
unities;  and  4°.  Co-ordinate  realms  in  epicosmic  univer- 
sality. In  each  of  these  complex  units  there  is  manifest 
diversity  of  various  kinds  and  degrees. 

And  here  we  may  observe  that  chemical  elements  are 
not  the  only  surd  roots  of  organic  unity  ; male  indi- 
viduals alone  are  surd  roots  of  reproductive  species ; 
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females  alone  are  surd  roots  (not  in  all  cases) ; while 
neither  male  nor  female  individuals  are  incommensur- 
able fractions  of  collective  unity,  the  male  and  female 
sexes  being  hernial  aliquots  of  procreative  unity. 

The  fractional  view  of  diversity  in  unity  is  not  neces- 
sarily an  involutive  and  evolutive  view  of  reproductive 
roots  and  powers ; the  unity  of  reproductive  species 
alone  belongs  to  this  kind  of  organic  integrality.  Epi- 
cosmic  integrality  includes  both  inorganic  and  organic 
realms,  which  include  classes,  orders,  families,  and 
species ; -while  these  include  sexual  hemialities  of  pro- 
creative  unity  in  organic  realms ; metallo-metalloidal 
hemialities  of  sustentative  unity  in  the  inorganic  realms. 

Organic  roots  and  powers  come  under  consideration 
in  dealing  with  problems  of  embryology  and  genealogy  ; 
while  questions  of  surd  organic  roots  call  for  special 
attention  and  investigation  in  dealing  with  problems  of 
inorganic  evolution.  Meanwhile,  we  may  say  a few 
words  on  the  difficulties  of  stating  questions  of  evolution 
in  the  higher  spheres  of  philosophical  investigation. 

Statement  of  Questions. — In  the  statement  of 

philosophical  questions,  we  make  use  of  biotechnical 

methods,  although  the  higher  realms  of  nature  are 

beyond  the  reach  of  common  experience.  We  may 

apply  structural  methods  of  equation,  for  instance,  in 

the  following  degrees  : 

Cosmogenesis  and  organic  unity, 

Epicosmogenesis  and  organic  unity, 

Realmogenesis  and  organic  unity, 

Stirpogenesis  and  organic  unity. 

By  the  word  stirpogenesis,  we  mean  the  genealogical 
type  and  root  of  any  given  species,  such  as  that  of  man- 
kind, in  successive  generations. 

We  have  analyzed  and  classed  the  constituent  parts 
of  body,  soul,  mind,  and  spirit,  in  individual  man ; and 
the  corresponding  factors  of  collective  mankind,  as  a 
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social  organism.  We  have  also  analyzed  the  realms  of 
nature  on  our  planet,  and  classed  them  as  constituent 
parts  of  epicosmic  unity.  (“  Epicosmology.”)  We  may 
apply  the  same  method  of  analysis  to  the  whole  body 
of  the  planet,  as  a cosmic  individual  unit,  of  which 
the  epicosmic  realms  form  a peripheral  part,  analogous 
to  the  insensitive  hair  and  cuticle  of  an  animal  body, 
and  to  the  sensitive  glandulse  of  the  skin  ; or  the 
organic  realms  may  be  placed  in  parallel  with  the  para- 
sitic organisms  which  infest  the  inner  and  outer  skin  of 
animals.  Such  a speculative  parallel  has  but  little 
interest  for  science,  because  we  have  no  means  of  veri- 
fication. 

The  same  may  be  said  of  evolutive  methods  and 
equations  applied  to  philosophic  problems  of  the  highest 
order,  such  as  the  following  : 

SIT.  Potential  pre-existent  forces. 

U.  Metamorphic  or  formative  modes  of  action. 

0.  Vocational  or  developmental  modes  of  action, 
fl-  Transitive  or  dissolutional  phenomena. 

!H.  Potential  or  pre-existent  forces. 

U.  Metamorphic  palaeontological  evolution. 

O.  Vocational  or  developmental  evolution, 
fl-  Transitive  or  dissolutional  phenomena, 
f H.  Potential  or  jyre-existent  forces. 

Realmic  J U.  Metamorphic  or  palaeontological  phenomena. 
Evolution.  I 0.  Vocational  or  developmental  phenomena. 

(.  fl1  Transitive  or  extinctual  phenomena. 

!H.  P otential  or  pre-existent  forces. 

U.  Metamorphic  or  palaeontological  evolution. 

O.  Vocational  or  developmental  evolution, 
fl-  Transitive  or  extinctual  phenomena. 

The  individual  evolution  of  plants  or  animals  lies 
within  the  limits  of  human  observation  and  experi- 
ment, and  we  see  that  certain  correlations  exist  between 
the  two  known  cycles  of  metamorphic  and  developmental 
evolution,  and  the  two  unknown  cycles  of  necrological 
dissolution  (with  resurrection  of  the  spirit),  and  the 
potential  pre-existence  of  the  soul,  before  it  becomes 
manifest  in  a physical  organism. 
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It  is  known  from  geological  and  palaeontological 
investigations  that  the  inorganic  realms  of  earth,  ocean, 
and  atmosphere  have  been  gradually  developed  in  suc- 
cessive epochs  of  epicosmic  evolution  ; and  that  the 
successive  strata  of  the  solid  crust  of  the  globe  contain 
fossil  remains  of  numerous  extinct  species  of  animals 
and  plants,  differing  in  form  and  structure,  to  a notable 
extent,  from  all  the  species  now  existing  in  each  of  the 
organic  realms.  These  known  facts  have  suggested  the 
idea  of  forming  a philosophical  parallel  between  the 
known  phenomena  of  individual  metamorphic  evolution 
(embiyogenesis),  and  those  of  palaeontological  evolution. 

Lamarck  and  Etienne  Geoffroy  St.  Hilaire  in  France 
first  started  these  ideas  of  embryonic  and  palaeonto- 
logical parallels.  Charles  Darwin  in  England,  and  his 
followers  in  Europe  arid  America,  have  since  given  per- 
severing attention  to  these  parallels. 

The  palaeozoic  or  primitive  period  of  palaeontological 
evolution  corresponds  to  the  earliest  and  less  perfect 
types  of  animal  and  vegetal  species  (mostly  now  extinct); 
the  mesozoic  or  secondary  period  of  palaeontological 
evolution  corresponds  to  less  imperfect  types  of  extinct 
species,  in  all  the  realms  ; the  kainozoic  or  tertiary 
period  corresponds  to  still  less  imperfect  types  of  species 
approaching  more  nearly  to  the  forms  now  living  in 
each  class  and  realm.  In  all  these  changes,  higher  and 
higher  forms  appear ; but  some  of  the  inferior  forms, 
such  as  the  foraminifera,  seem  to  continue  through  all 
successive  periods.  There  is  no  difference,  says  Huxley, 
between  the  forms  of  globigerina  in  the  cretaceous 
period  and  those  of  the  present  time  : these  forms  have 
persisted  unaltered  through  the  immense  periods  of 
time  represented  by  the  cretaceous,  the  ternary  and  the 
quaternary  epochs.  The  quaternary  period  seems  to 
reveal  the  first  appearance  of  the  higher  and  more  per- 


THEORIES  AND  DOCTRINES. 


197 


feet  species  of  animal  and  vegetable  organisms  as  they 
now  exist ; and  the  latest  period  (when  mankind  first 
appeared,  as  the  crowning  result  of  palaeontological 
evolution)  seems  to  be  the  last  phase  of  metamorphic 
evolution  in  the  realms  of  epicosmic  unity  on  our  globe. 
It  only  now  remains  for  social  evolution  to  complete  the 
cycle  of  epicosmogenesis,  and  commence  a new  career  of 
developmental  epicosmic  evolution. 

These  questions  have  been  dealt  with  in  previous 
volumes,  and  we  shall  recur  to  them  in  the  next  part 
of  this  volume — ( Philosophic  Method). 

The  Darwinian  school  of  naturalists  are  rendering  an 

O 

immense  service  to  the  rising  generation  in  bringing 
the  facts  of  embryogenesis  to  the  level  of  the  meanest 
understanding  as  a basis  of  higher  and  more  universal 
modes  of  speculation.  It  matters  not  how  much  their 
speculative  theory  may  be  insufficient  and  unsatisfac- 
tory, because  when  once  the  facts  become  generally 
known  in  all  their  bearings,  the  theory  will  be  modified 
to  suit  the  new  developments  of  science  in  successive 
generations. 

Theologians  dislike  the  evolutional  theory,  because  it 
does  not  agree  with  their  doctrines  and  their  feelings. 
They  will,  nevertheless,  be  obliged  to  study  the  reveal- 
men  ts  of  nature  and  of  science,  as  well  as  the  revela- 
tions of  Scripture  and  the  doctrines  of  theology,  before 
they  can  pretend  to  be  competent  judges  of  evolutive 
science  and  philosophy. 

We  state  the  problems  of  evolution  more  mystically 
and  universally  than  Darwin,  but  the  question  of  trans- 
formism  does  not  affect  the  question  of  potential  cor- 
relations, fundamentally,  in  any  way.  The  perfect  soul 
and  body  of  a man  exists  potentially  before  it  enters 
into  the  evolutive  cycle  of  embryogenesis,  and  after  it 
leaves  the  mortal  body  in  the  necrological  phase  of  dis- 
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solution.  The  same  may  be  said  of  the  potential  epi- 
cosmic  unity  of  all  the  realms  of  nature  on  this  planet, 
before  the  phases  of  palaeontological  evolution  com- 
mence, and  will  continue  to  exist,  as  an  indestructible 
unity  of  vital  forces,  after  the  final  extinction  of  all  the 
species  of  animals  and  plants  upon  this  planet. 

New  ideas  are  seldom  welcome,  whether  they  be  true 
or  not.  Railways  and  locomotives  were  deemed  uto- 
pian and  impracticable  at  first,  and  certain  timid  people 
remained  more  or  less  afraid  of  them  for  a time,  after 
they  had  been  practically  realized.  Protestant  theolo- 
gies are  “ damnable  heresies ” in  the  opinion  of  Roman 
Catholics.  Christianity  itself  is  anathema,  in  the  opinion 
of  Jews.  Still  the  world  moves  on  ; and  while  old 
forms  of  orthodoxy  stand  still  in  arrested  states  of 
development,  new  heresies  increase  and  multiply  and 
overlie  each  other  in  all  directions,  as  different  strata 
of  the  intellectual  crust  of  the  globe  ; cropping  out 
upon  the  surface  of  society  in  different  regions,  and 
bringing  to  view  old  notions  side  by  side  with  new 
ideas  and  inventions  which  enlighten  the  minds  and  im- 
prove the  states  of  each  successive  generation.  Mean- 
while, different  religions  inculcate  reverence  for  births 
and  deaths  in  families  ; and  along  with  these  sacred 
sentiments,  they  contain  sufficient  degrees  of  mystical 
light  to  suit  the  feebly  inquisitive  spirit  of  their  fol- 
lowers, with  regard  to  the  immortality  of  the  soul,  and 
the  ordinary  correlations  between  past  and  future 
generations  of  mankind  in  this  natural  world.  These 
religious  sects  may  be  classed  from  an  evolutional  point 
of  view  (in  parallel  with  geological  strata  on  the  sur- 
face of  the  globe)  as  palceozoic  Pagans  and  Jews;  nieso- 
zo'ic  Catholics,  Mahommedans  and  Protestants  ; neozoic 
Swedenborgians,  Southcottians,  and  Spiritualists  ; an- 
thropozoic  Christians  (students  of  St.  John’s  Gospel, 
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more  enlightened  than  Peterites  and  Paulites)  : all  of 
them  visible  on  the  religious  surface  of  humanity,  at 
the  present  time. 

RECTIFICATIONS  AND  APPROXIMATIONS. 

It  is  sometimes  difficult  to  form  organic  parallels  cor- 
rectly from  first  impressions  or  perceptions.  A few 
examples  from  our  own  mistakes  will  make  this  plain. 
For  instance,  in  placing  the  organs  of  sense  in  parallel 
with  the  forces  and  conditions  which  are  co-ordinate 
with  them  in  external  nature,  it  is  easy  to  see  that  the 
eye,  as  the  organ  of  sight,  is  co-ordinate  with  light  as 
an  external  force ; the  cuticle  and  fur  of  a wild  animal 
as  a sense  of  temperature  are  co-ordinate  with  heat  and 
cold  as  external  forces  and  conditions  ; what  kinds  of 
force  correspond  exactly  with  the  local  sense  of  touch, 
in  the  palmar  surfaces  of  the  hands  and  feet  of  man, 
and  with  the  more  obscure  physiological  sense  of  com- 
fort and  discomfort  in  the  body  ? Gravitation  and  mag- 
netism are  allied  to  heat  and  light,  but  which  kind  of 
force  is  co-ordinate  with  the  sense  of  touch  \ and  which 
with  the  physiological  sense  % At  one  time  we  thought 
the  sense  of  touch  answered  to  magnetic  impression  on 
the  nerves,  while  the  physiological  sense  affected  by 
sea-sickness  might  correspond  to  disturbed  gravitation. 
On  closer  examination,  it  seems  more  natural  to  con- 
nect the  feet  with  the  bearings  of  gravitation  in  both 
animals  and  man.  On  the  other  hand,  the  functions  of 
nutrition  and  exchange  in  the  tissues  of  the  body  are 
the  main  cause  of  comfort  or  discomfort  in  what  is 
termed  the  systemic  sense ; when  these  are  healthy  and 
regular  we  feel  at  ease ; whereas,  if  they  are  disturbed 
in  anyway,  we  feel  uneasy  or  in  pain.  Gravitation  and 
resistance  seem  to  be  co-ordinate  with  the  sense  of 
touch,  while  chemical  affinity  and  magnetism  are  in- 
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volvecl  in  physiological  nutrition  and  exchange.  This 
order  of  parallels  differs  from  that  given  in  previous 
volumes. 

We  may  also  observe  that  the  nervous  system  is  not 
the  immediate  link  between  soul  and  body.  The  oxy- 
gen gas  contained  in  the  blood  forms  the  direct  medium 
of  connection,  while  carbonic  acid  gases,  chloroform,  etc. 
displacing  oxygen,  may  partially  or  entirely  effect  a 
separation  between  the  sensitive  soul  and  the  material 
body. 

In  consequence  of  these  views  the  vascular  system 
takes  precedence  of  the  nervous  system  in  structural 
rank,  and  the  following  rectifications  of  systematic 
parallels  become  necessary. 

Rectifications. — Vol.  I.  (“  Epicosmology  ”),  page  167. 
Vertebrate  collective  unity. 
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Z.  Principles  of  life  in  vertebrate  realm. 

Y.  Conditions  of  life  in  vertebrate  realm. 

X.  Products  of  life  in  vertebrate  realm  (fossil  remains,  etc.). 
W.  Oviparous  classes  of  vertebrate  realm. 


f 


VII.  Primatial 
order. 


1 


7.  Lemural  order 

\ 


H.  Ilominidce. 

U.  cebidse. 

O.  simiidae. 

Q.  bapalidse. 

H.  Cheiroptera. 

- U.  galeopithecus. 
O.  lemuridse. 

_Q.  cbeiromys. 


!H.  Mules. 

TJ.  Horses, 
n.  Zebras. 

O.  Asses. 

( II.  Ovicapridoe. 

III.  Horned  ) U.  Antilocapridse. 
ruminants.  ) fL-  Povidae. 

( U.  Buffalidae. 

SH.  CamelvJae. 

U.  Tragulidm. 
fl-  Moschidse. 


c3 

O.  Auchenidse. 

H.  CamelopardidcB. 

O0  1 

II.  Antlered 

1 U.  Elks  and  Rein-deer. 

ruminants. 

1 n . Red  deer. 

0.  Roe  deer  and  Hallow  deer 
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' H.  Connective  orders, 


\ 


I.  Rodent 
alliance. 


I.  Pachydermal  _ 
order. 


U.  Capybara  (1). 

H-  Agouti  (1). 

0.  Field  mice  (1). 

H.  Cetacea  & Sirenia. 
U.  Pacliyderniid®. 

H-  Tapiridae. 

O.  Proboscidm. 


fYII.  Squirrel  rodents. 

7.  Ground  squirrels. 
VI.  Dassypo  rodents. 

8.  Murid ie. 

V.  Hibernating  rodents. 
5.  Anomalous  rodents. 


Vol.  I.,  page  207.  The  general  classification  of  the 
Molluscan  realm  requires  rectification,  but  the  follow- 
ing indications  may  not  perhaps  be  final,  though  nearer 
to  an  accurate  system  than  the  first: 

Z.  Principles  of  life  in  molluscs. 

Y.  Conditions  of  life  for  molluscs. 

X.  Secretions  and  exuviae  of  molluscs  (fossil  remains,  etc.). 
W.  Acephalous  molluscs. 

VII.  Cephalopoda. 

7.  Opisthobranchiata. 

VI.  Buccinoida. 

6.  Conida. 

V.  Scutibranchiata. 

5.  Cyclobrancliiata. 

IV.  Dentalia  (1). 

III.  Palludinia(?). 

2.  Limocidse  (1). 

II.  Pul  monaria. 

1.  Pyramidalia. 

I.  Turbinata. 


Vol.  I-,  page  1/7.  The  section  of  Crustacea  would, 
perhaps  be  better  arranged  in  the  following  order  : 

IV.  Entomostraca. 

III.  Caridina. 

2.  Multipedia. 

II.  Locustina. 

1.  Brachyura. 

I.  Astaciua. 

Vol.  I.,  page  227.  The  connective  classes  of  echino- 
derms  may  stand  as  they  are,  but  a synaptiform  section 
might  be  distinct  from  the  regular  holothurid  section, 
and  the  following  changes  made  in  the  table. 


Synapta. 


fVII.  Vermiform  apodes  (cliirodota  1). 

7.  Vermiform  apodes  (oncinolaba  1). 

VI.  Vermiform  apodes  (synapta  mammilosa). 
I 6.  Vermiform  apodes  (synapta  reciprocans). 

V.  Vermiform  apodes  (gepliyrea  I), 
v 5.  Vermiform  apodes  (boneilia,  etc.  1), 
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/ IY.  Fusiform  heteropodes  (suckers  in  three  rows). 

( III.  Fusiform  heteropodes  (suckers  iu  five  rows). 
tt  , ,,  -i  I 2.  Circumiform  peripodes  (liosoma,  etc.), 
liolothuncla.  jp  Ascidiform  hypopodes  (psolus,  etc.). 

1.  Veretelliform  sporadipodes  (holothuria,  etc.). 

\ I.  Veretelliform  sporadipodes  (mulleria,  etc.). 

Vol.  I.,  page  251.  Synoptic  table  of  phanerogamic 
realm.  This  table  may  be  rectified  as  follows  : 

Principles  of  life  in  flowering  plants. 

Conditions  of  life  in  flowering  plants. 

Secretions  and  exuviae  of  flowering  plants  (coal-beds,  etc.). 
Connective  classes  of  endogens. 


s 

o 

• r -4 
•4-3 

O 

<D 

U1 


VII. 


Asteracial 

alliances. 


VI. 


Cinchonal 

alliances. 


Daphnal 

alliances. 
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Ti— I 
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y. 


Rosal  alli- 
ances. 

Solanal  alli- 
ances. 


Bignonal 

alliances. 
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IV. 


in. 


ii. 


Coniferal 

alliances. 


Eupliorbial 

alliances. 


Cucurbital 

alliances. 


Amental 

alliances. 


Hypoginous 

alliances. 


Cactales 
. Campanales. 

Asteraceae. 

. Myrtales. 

. Grossales. 

. Umbellales. 

Cinchonales. 

. Asarales. 

anamalous  (1). 

. Daphnal. 

Rhamnal. 

. Rhamnal. 

. Saxifragal  (1). 

. Rosal. 

, Rosal. 

. Ficoidal  (1). 

y-  (»)• 

. Echiales. 

, Solanales. 

. Gentianales. 

. Lentibulacece. 

. Crescentiacese,  gesneracese 
, Ocanthaceae,  pedaliacete. 

. Bignoniacese. 

. Cycadacece. 

. Pinacese. 

. Taxaceae. 

. Gnetaceas. 

. Anomalous  diclines. 

. Euphorbiales. 

. Garryales. 

. Urticales. 

!.  Anomalous  diclines. 

Menispermales. 

. Curcurbitales. 

'.  Papayales. 

[.  Anomalous  amentals. 
r.  Amentales. 

[.  Corylaceae. 

».  Juglandacese. 

I.  Connective  orders . 

J.  Ranales. 

[.  Geraniales. 

).  Ericales. 


/VII. 
7. 
VI. 
6. 
V. 
5. 


\ 


Rutales. 

Piperalcs. 

Berberales. 

Seleniales. 

Violates. 

Cistales,  cheno- 
podiales. 
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( H.  Nymphciles. 

I.  Hypogynous  ) U.  Malvales. 
alliances.  ) £1-  Sapindales. 

\ ( O.  GNjttiferales.  tu 

Yol.  I.,  page  25S.  In  this  table  Dancicece  should  be 
placed  with  polypodiacece  in  Order  VII.,  and  Ricciaceos 
or  crystalworts  in  Order  IY.  Livemvorts  may  perhaps 
be  of  different  orders,  such  as  III.  2.  II. 

In  Yol.  III.,  page  493,  the  words  order  ( 2.  Order, 
and  liberty  should  stand  thus  : (II.  Liberty. 

Yol.  II.  (“  Ontology  ”),  pages  22,  26.  In  the  general 
scale  of  the  sciences,  the  word  dialegmatics,  and  the 
sciences  under  that  head,  belong  to  social  arts  and 
sciences,  and  not  to  investigative. 

C H.  Philosophical  methods. 

2.  Investigative  1 U.  Experimental  methods. 

Methodics.  j n.  Statistical  methods. 

( O.  Biotechnical  methods. 

(Also  in  Yol.  IY.,  page  231.) 

These  are  analogous  to  similar  methods  of  mathe- 
matical science  and  natural  philosophy,  but  biotechnics 
alone  are  analogous  to  pure  mathematics  ; namely,  arith- 
metic, geometry,  and  trigonometry,  algebra,  the  calcu- 
lus, and  rational  mechanics. 

The  parallels  between  biotechnical  and  arithmetical 
factors,  Yol.  II.,  page  39,  are  defective  in  every  way, 
and  their  rectification  is  found  in  the  present  volume. 

Yol.  III.  (“Biology  ”),  page  347,  the  synopsis  of  the 
faculties  of  reason  and  understanding  requires  consider- 
able rectification,  as  in  the  following  table  : 

(H.  Principles  of  uses  : economics. 

U.  Principles  of  beauty  : aesthetics. 

£1-  Principles  of  truth  : science. 

O.  Principles  of  goodness  : ethics. 

I H.  Natural  phenomena. 

Y.  Conditions  of  ) U.  Invariable  laws  of  physical  nature. 

Reason.  ) £1-  Invariable  laws  of  structural  organic  nature. 

U.  Invariable  laws  of  evolutional  life-history. 

H.  Ontological  sciences. 

O.  Cosmological  sciences, 
jy.  Methodological  sciences. 


X.  Results  of 
Study. 
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W.  Regulative 
Reason. 


VII.  Distributive 
Faculties. 


7.  Co-ordinative 
Faculties. 


VI.  Reflective 
Faculties. 


6.  Analytical 
Faculties. 


V.  Inventive 
F acuities. 


5.  Inductive 
Faculties. 


IV.  Analogical 
Faculties. 


III.  Ontological 
Faculties. 


2.  Investigative 
Faculties  of 


II.  Logical 

Faculties. 


1.  Mathematical 
Faculties. 


I.  Systematizing 
Faculties 


1H.  Conceptive  faculties  of  reason. 

U.  Theorizing  faculties  of  reason. 
£b  Generalizing  faculties  of  reason, 
O.  Regulative  faculties  of  reason. 

SH.  Hereditary  f aculties  of  reason. 
U.  Inquisitive  faculties  of  reason. 
O.  Distributive  faculties  of  reason. 
jQ.-  Critical  faculties  of  reason. 


, Co-ordinative  faculties  of  reason. 

Perspicative  faculties  of  reason. 

Discriminative  faculties  of  reason. 

, Discretional  faculties  of  reason. 

. Retentive  faculties  of  reason. 

. Ruminative  faculties  of  reason. 

Assimilative  faculties  of  reason. 

, Revisive  faculties  of  reason. 

. Aquisitive  faculties  of  reason. 

. Analytical  faculties  of  reason. 

Deductive  faculties  of  reason. 

. Rejective  faculties  of  reason  (verificative). 

. Congenital  type  of  understanding. 

. Conceptive  faculties  of  reason. 

Constructive  „ „ „ 

, Perfective  „ „ „ 

, Tutelary  faculties  of  reason  (impressible). 

, Inductive  faculties  of  reason. 

Impregnative  faculties  of  reason. 

. Impartative  faculties  of  reason. 

, Articular  parallel  and  arthrological  similitudes. 
. Structural  scales  and  synalogical  parallels. 

. Hernial  distinctions  and  homological  parallels. 
Concentric  distinctions  and  analogical  parallels. 
. Cognition  of  absolute  existence. 

. Cognition  of  invariable  laws  of  evolution,  etc. 

. Cognition  of  infinite  space  and  time. 

, Cognition  of  indestructible  forces. 

. Experimental  methods. 

. Statistical  methods. 

. Biotechnical  methods. 

Philosophical  methods. 

Dialectical  faculties  of  argumentation. 
Syllogistic  correlations  of  subject  and  attributes. 

, Topical  correlations  of  time,  space,  circumstance. 
Concatenations  of  causes  and  effects. 


/ PI.  Mechanical  aptitudes. 
j U.  Arithmetical  aptitudes. 

I {].  Algebraical  aptitudes. 

\ (J.  Geometrical  aptitudes. 

(H.  Of  epicosmic  unity  and  universality. 

U.  Of  realmic  unity  and  integrality, 
fl  Of  collective  social  unity  and  integrality, 
(j-.  Of  individual  unity  and  integrality. 


In  forming  scales,  it  is  not  difficult  to  find  the  facts 
of  nature  limited  in  realms  and  organisms,  but  not 
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always  easy  to  discern  what  part  of  a realmic  diversity 
in  unity  corresponds  to  a definite  part  of  an  individual 
complex  organism.  Some  parts  seem  to  speak  for  them- 
selves ; such,  for  instance,  as  the  oviparous  classes  of 
vertebrata  being  connective  class,  while  the  mammalia 
form  the  main  factors  of  the  organic  scale.  The  pachy- 
dermal  order  claim  at  once  a sort  of  parity  with  the 
external  skin,  as  a dominant  characteristic  of  the  order  ; 
carnivorous  digitigrades  call  attention  to  the  alimentary 
system  as  a dominant  characteristic,  while  the  hiber- 
nating plantigrades  point  to  the  hibernating  organs  of 
the  generative  systems  of  the  human  body.  Ungulate 
or  hoofed  animals  are  contrasted  strongly  with  the  un- 
guiculate  orders,  and  claim  a general  sort  of  alliance 
apart  from  them.  After  these  primary  indications  are 
placed  in  the  general  scale,  they  occupy  definite  posi- 
tions, which  leave  others  unoccupied,  and  thus  a place 
is  found  for  such  orders  as  are  not  conspicuously  ranked 
in  sections  at  first  sight.  It  is  more  by  instinct  and 
seeming  analogies  that  scales  can  be  formed  at  present, 
than  by  real  science,  which  is  not  advanced  enough  to 
guide  us  accurately  in  all  cases.  There  is  apparently 
less  difficulty  with  the  inorganic  realms,  although 
chemists  seem  puzzled  in  classing  simple  elements. 

Approximations. — M.  Dumas,  the  eminent  French 
chemist,  observes  (vol.  ii.,  p.  36,  “ Trait 6 de  Chimie 
applique  aux  Arts,”  Paris,  1830)  : “ La  classification  des 
mbtaux  peut-dtre  faite  sous  divers  points  de  vue,”  and 
then  proceeds  to  mention  differences  of  colour,  density, 
hardness,  malleability,  conductibility,  etc.,  none  of 
which  characteristics,  he  observes,  can  give  a satisfac- 
tory system  of  classification  for  all  the  metals  and 
metalloids.  We  may  also  observe  that  in  1830,  several 
of  the  elements  which  have  been  recently  discovered 
were  unknown.  Arsenic  and  tellurium,  then  classed 
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as  metals,  have  been  since  placed  with  metalloids. 
Caesium  and  rubidium  at  one  time  were  mistaken  for 
potassium  ; baryta  and  strontia  were  mistaken  for  each 
other ; cerium  and  lanthanum,  tantalium  and  niobium, 
yttrium  and  erbium,  were  also  mistaken  one  for  another. 

It  is,  perhaps,  impossible  at  present  to  form  a satis- 
factory classification  of  all  known  elements,  either  from 
a chemical  or  a physical  point  of  view,  beyond  the 
primary  distinction  already  made  between  metals  and 
metalloids.  We  may  observe,  however,  that  while 
metals  are  the  main  class  of  elements  in  all  the  inor- 
ganic realms,  and  metalloids  connective  only,  the  latter 
are  the  main  elements  of  the  organic  realms,  in  which 
metals  are  subordinate  elements  of  structure.  The 
metalloids  have  been  separated  into  classes  by  Gerhard, 
in  the  following  manner  : 

! Oxygen  f Nitrogen.  ( Chlorine.  Carbon. 

Sulphur  < Phosphorus.  J Bromine  ( Boron. 

Selenium  (.Arsenic.  ) Iodine  ( Silicium. 

Tellurium.  ( Fluorine. 


The  same  chemist  has  classed  the  metals  in  seven 
groups  or  families,  thus  : 


i. 


2. 


3. 


Hydrogen. 
('Potassium, 
Sodium, 
Lithium, 
Barium, 
Calcium, 
Strontium. 
/Magnesium, 
I Cadmium, 

/ Zinc, 

\ Nickel,  ~) 
Cobalt,  [ 
\Copper. ) 


("Iron,  ( All  the  other  metals 

, J Manganese,  8.  j known  in  the  year 
’ j Aluminium,  ( 1848. 

( Chrome. 

I Bismuth, 

5.  < Antimony, 

( Tin. 

(Lead, 

Silver, 

Mercury, 
w ( Platinum, 

7'  Gold. 


Several  new  metals  have  been  discovered  since  1848, 
and  others  may  yet  be  discovered. 

The  greatest  number  of  these  elements  have  been 
discovered  by  chemists  within  the  last  hundred  years. 
Gold  and  silver,  lead  and  tin,  copper  and  iron,  arsenic 
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and  sulphur,  zinc  and  mercury,  carbon,  hydrogen  and 
nitrogen,  have  been  known  for  ages,  while  fifty  others 
have  been  discovered  by  modern  science.  Oxygen  was 
discovered  by  Priestley  in  1774  ; phosphorus  by  Brandt 
in  1677,  who  also  discovered  cobalt  in  1733;  chromium 
was  discovered  by  Vauquelin  in  1797,  and  also  glucine 
(afterwards  reduced  to  a metallic  state  by  Woehler) ; 
aluminium  and  yttrium  were  discovered  by  Woehler  in 
1827  ; barium,  calcium,  potassium,  and  sodium  were 
discovered  by  Sir  Humphry  Davy,  mostly  in  1807, 
and  lithium  was  isolated  by  him  in  a metallic  state, 
after  the  discovery  of  lithine,  as  a salt,  by  Arfvedson, 
in  1817  ; oxide  of  manganese  was  discovered  by  Scheele 
in  1774,  and  afterwards  reduced  to  a metallic  state  by 
Gahn.  Scheele  also  discovered  chlorine  in  1774,  and 
molybdinum  in  1778  ; Cronstedt  discovered  nickel  in 
1751  ; Berzelius  icolated  silicium,  and,  with  Hissinger, 
discovered  cerium  in  1809;  Tennant  discovered  osmium 
in  1803  ; Tennant  and  Descotil,  iridium  in  1803  ; 
Wollaston  discovered  rhodium  in  1804  ; Stromeyer, 
cadmium  in  1817  ; Ballard,  bromium  in  1826  ; Mosan- 
der  discovered  didymium  in  1839,  erbium  and  terbium 
at  other  times  not  specified  ; Hatchett  discovered 
tantalium  in  1801  ; Muller,  tellurium  in  1782  ; and 
Crawford,  strontium  in  1790.  Klaproth  discovered  the 
salt  zircone  in  1789,  from  which  the  metal  zirconium 
was  afterwards  separated  by  Berzelius,  who  also  dis- 
covered thorium;  uranium  was  discovered  by  Klaproth 
in  1789,  and  reduced  to  a metallic  state  by  Peligot  in 
1841  : vanadium  was  discovered  by  Sefstrom  in  1830  ; 
titanium,  by  Gregor  in  1791  ; tungstenium,  by  Scheele 
in  1780  ; indium,  by  Reich  and  Richter  in  1863  ; 
gallium,  by  Lecocq  de  Boisbaudron  in  1877  ; csesium 
and  rubidium  by  Kirchhoff  and  Bunsen  in  1861  ; thal- 
lium, by  Crookes  in  1862  ; niobium,  by  H.  Rose  • 
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magnesium,  by  Bussy;  ruthenium,  by  Clauss  (dates 
unspecified)  ; iodine,  by  Courtois  in  1811  ; boron,  by 
Gay-Lussac  and.  Thenard  (no  date).  Fluor  has  not 
yet  been  thoroughly  isolated  from  other  substances, 
while  antimony  and  bismuth  were  known  in  the 
fifteenth  century.  As  far  as  artificial  combinations  of 
elements  are  concerned  in  social  uses,  metals  may  be 
arranged  in  two'  sections  thus  : 1°,  metals  which  are 
worked  in  metallurgical  foundries  and  forges  for  mecha- 
nical uses  ; and  2°,  metals  which  are  mostly  useful  as 
the  bases  of  chemical  salts,  earths,  acids,  etc.  In  each 
of  these  sections  there  are  metals  of  an  ambiguous  cha- 
racter, which  may  serve  either  as  metals  or  as  metal- 
loids in  chemical  combinations.  Gerhardt  names 
“hydrogen,  manganese,  chromium,  iron,  tin,  titanium, 
tantalium,  tungstenium,molybdinum,  and  several  others,” 
as  metals  of  this  class,  which  we  may  place  in  parallel 
with  such  ambiguous  types  as  bats  and  whales  in  a 
general  scale  of  mammalia,  although  we  have  no  clue 
at  present  to  the  real  place  of  any  one  of  these  metals. 

It  is  supposed  by  some  chemists  that  several  of  the 
elements  are  really  compound,  although  they  cannot  be 
dissolved  by  any  known  process  of  chemical  analysis. 
We  take  them  as  definite  units  of  nature,  just  as  we  take 
organic  individualities  as  definite  types  of  unity,  and  try 
to  class  them  in  groups  and  sections  as  we  class  organic 
realms  and  inorganic  spheres.  The  following  table  will 
give  a general  idea  of  such  a tentative  arrangement  : 

! Z.  Physical  forces  : heat,  light,  magnetism,  gravitation, 

Y.  Physical  states  : solid,  liquid,  gaseous,  ethereal  (?). 

X.  Artificial  salts  and  alloys. 

W.  Connective  metalloids  : 


> 


1.  Carbon. 

2.  Silicium. 

3.  Boron  (?). 


1.  Hydrogen  (1). 


O 

o> 


Metaloids. 


2.  Nitrogen. 

3.  Arsenic. 


4.  Phosphorus. 


Metallurgical  Section.  Chemiophysical  Section. 
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c 6 
C 

13 

o 

k-H 

r* < 

\ 

VII.  Alkaline 
Metals. 


7.  Alkaline 
Metals. 


VI.  Little 
I known 

' 

6.  Little 
known. 


V.  Partly- 
known. 


5.  Partly 
known. 

\ 


XL  Tellurigen  (?) 


0.  Halogen  (?) 

1 H.  Lithium. 

' U.  Sodium. 

\ O.  Calcium. 

( XI-  Potassium, 
i H.  Strontium. 

} U.  Caesium. 
j O.  Barium. 

( XI-  Rubidium, 

( H.  Thallium. 

' U.  Glucinium. 

I 0.  Ilmenium. 

( XI-  Molybdenum. 

(H , (?) 

) U.  Cerium. 

) 0.  Terbium. 

( XL  Lanthanum. 

iH.  Chromium  (?) 
U.  Norium. 

O.  Vanadium. 

. fl ( 

!H.  Thorium. 

U.  Erbium. 

O.  Dydimium. 

XI-  Yttrium. 


1.  Ox y yen. 

2.  Sulphur. 

3.  Selenium. 

4.  Tellurium. 

1.  Chlorine. 

2.  Bromine. 

3.  Iodine. 

4.  Fluorine 


IV.  Peculiar 
Metals. 

III.  Diamag- 
netic 
Metals. 

2.  Hard 


II.  Malleable 
Metals. 


1.  Inalter- 
able 
Metals. 


I.  Magnetic 
Metals. 


• Manyanese. 

■ Uranium. 

. Titanium. 

Cadmium. 

. Mercury. 

■ Lead. 

• Bismuth. 
Antimony. 
Indium  (?) 
Gallium. 
Aluminium. 


G.  Magnesium. 

H.  Zinc. 

U.  Tin. 

XL  Copper. 

0.  Silver. 

IT.  matter ables... 
U.  Gold. 

XL-  Platinum. 

O.  Palladium. 

j VII.  Rhodium. 

1 7.  Tunysteninm  (?) 

/ VI.  Iridium. 
j 6.  Osmium  (?) 

V . Ruthenium. 

II.  Iron. 
U.  Nickel. 

5.  Tantalium  and  niobium  (?) 

fL  Cobalt. 

0.  Zirconium. 

14 
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Many  of  the  elements  named  in  this  general  scale 
are  seldom  seen  outside  chemical  laboratories.  The 
alkaline  metals  are  classed  by  all  chemists  as  a natural 
group,  but  we  have  no  authority  for  grouping  any  of 
the  other  orders  and  alliances  of  metals.  We  cannot 
find  the  real  characteristics  which  form  one  general 
alliance,  or  one  order,  separate  from  another.  Could 
we  see  the  real  forms  or  types  of  elements  as  well  as 
note  the  chemical,  physical,  and  mechanical  charac- 
teristics, we  might  perhaps  be  able  to  distinguish  natural 
orders  and  alliances. 

If  we  suppose,  with  philosophic  chemists,  that 
chemical  elements  are  really  composed  of  some  more 
simple  substance,  we  could  not  suppose  them  to  be 
decomposed  without  losing  their  actual  characteristics, 
any  more  than  we  can  imagine  any  plant  or  animal  to 
be  destroyed  as  a living  organism  reduced  to  its  simple 
elements  of  matter,  without  supposing  it  to  lose  its  vital 
characteristics  as  a living  species  of  organism.  So  much 
for  Biotechnics,  as  a guide  in  philosophical  induction. 


IV0.  PHILOSOPHICAL  METHOD. 

Introduction. — Philosophical  methods  of  speculation 
have  been  distinguished  as  subjective,  objective,  deduc- 
tive, and  inductive. 

The  senses  are  mainly  consulted  in  objective  method, 
“ seeing  is  believing.”  The  sun  rises  and  sets  ; the 
stars  revolve  round  the  earth  in  twenty-four  hours. 
The  science  of  geometry  on  this  ground  of  evidence 
constructs  the  Ptolemaic  system  of  astronomy. 

Reason  and  conscience  are  consulted  in  subjective 
method.  “Ferocity  and  cruelty  are  everywhere  mani- 
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fesfc  in  the  creation  : ravenous  wolves  torture  and 
devour  innocent  lambs  ; ferocious  hawks  prey  on  de- 
fenceless sinofinof  birds  ; therefore  there  is  no  God  of 
love  and  wisdom,  justice  and  benevolence,  as  creator  of 
the  universe.”  From  these  premises,  deductive  method 
forms  a logical  system  of  atheistic  philosophy. 

One-sided  subjective  and  objective  methods  require  to 
be  neutralized  by  corrective  method.  The  same  may 
be  said  of  deductive  and  inductive  simplistic  methods, 
which  require  to  be  harmonized  by  co-ORDINATIVE 
method. 

In  what  sense  does  speculative  method  differ  from 
experimental,  statistical,  and  biotechnical  methods  ? 
These  three  deal  with  facts  within  the  limits  of  actual 
observation,  while  speculative  method  carries  us  beyond 
the  limits  of  experience,  with  regard  to  the  laws  and 
principles  of  universal  nature. 

What  are  the  actual  and  potential  correlations  be- 
tween the  known  and  the  unknown  worlds  of  nature  ? 

Having  first  ascertained  that  all  known  forces  are 
indestructible  in  essence ; that  all  known  laws  of 
motion  and  mutation  in  phenomenal  worlds  are  in- 
variable within  the  limits  of  our  solar  system  ; the 
human  mind  is  led  to  infer  by  a rational  process  of 
induction  that  all  forces  are  indestructible,  and  all  laws 
invariable,  in  the  phenomenal  worlds  of  the  Infinite 
universe  ; and  from  this  point  of  view  to  construct 
systems  of  Transcendental  Philosophy. 

Having  further  discovered  that  there  exists  one 
general  plan  of  structure,  or  “ schematismus  corporum” 
in  the  realms  of  nature  on  earth,  the  rational  mind  is 
led  to  speculate  concerning  the  possible  and  probable 
universality  of  this  one  law  of  structural  diversity 
in  unity,  so  definitely  manifest  in  all  the  known  varie- 
ties of  animal  and  vegetal  types  of  structure  on  this 
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globe  : and  from  this  point  of  view  to  construct  systems 
of  Organic  Philosophy. 

Individual  animals  and  plants  pass  through  definite 
cycles  of  life-history  from  birth  to  death  ; and  through 
successive  phases  of  metamorphic  evolution  or  embryo- 
genesis  before  birth.  It  is  also  known  from  palaeonto- 
logical investigations  that  some  species  of  animals  and 
plants  have  passed  through  definite  cycles  of  collective 
life-history  during  former  periods  of  geological  evolu- 
tion : from  these  known  facts  the  mind  is  led  to  specu- 
late concerning  the  origin  and  destiny  of  all  types  of 
creation  : and  postulate  invariable  laws  of  phenomenal 
evolution  of  individual  beings  and  collective  realms  in 
all  finite  worlds,  ad  infinitum  : and  from  this  point  of 
view  to  form  systems  of  Evolutive  Philosophy. 

Experience  shows  that  wild  animals  and  plants,  as 
well  as  tribes  of  human  savages,  pass  through  all  the 
phases  of  growth  and  decay,  in  successive  generations, 
without  improvement  of  any  known  quality  ; and  that 
some  species  of  animals  and  plauts,  as  well  as  some 
races  of  mankind,  have  been  improved,  in  many  re- 
spects, by  culture  and  education,  during  historical 
periods  of  evolution.  From  this  point  of  view,  it  may- 
be inferred  that  human  reason  in  its  actual  and  poten- 
tial correlations  with  inferior  vital  forces  has  a natural 
tendency  to  cultivate  and  improve  the  realms  of  nature 
on  this  globe ; and  systems  of  Perfective  Philosophy 
have  been  added  to  those  of  natural  life-history. 

The  actual  and  potential  correlations  of  known  laws 
and  principles  of  structural  diversity  in  unity  ; of 
natural  life-history  ; of  cultural  perfectibility  ; of  inde- 
structible physical  and  vital  forces,  give  the  human 
mind  a basis  of  inductive  speculation,  applicable  to 
problems  of — 


PHILOSOPHICAL  METHOD. 


213 


1°.  Universal  organic  philosophy. 

U.  Universal  evolutive  philosophy. 

3°.  Universal  perfective  philosophy. 

4°.  Absolute  or  transcendental  philosophy. 


These  names  and  definitions  are  not  common,  but  the 
speculations  they  imply  have  been  made  in  all  past 
ages,  and  more  numerously  and  variously  perhaps  in 
modern  than  in  ancient  nations.  Plato  and  Aristotle 
are  two  of  the  most  remarkable  of  ancient  philosophers; 
Kant  and  Stuart  Mill  may  rank  amongst  the  most 
eminent  of  moderns.  Their  systems  are  based  on  such 
analyses  of  mind  and  method  as  are  given  in  the  follow- 
ing definitions  : 

Aristotle  defines  three  kinds  of  soul,  four  kinds  of 
causes,  and  ten  classes  of  categories.  (De  Aniina, 
Metaphysics  and  Analytics.) 


1°.  Miud. 


11°.  Causes. 


IIP.  Categories  of 
Methodical 
Analysis. 


!1.  The  nutritive,  physiological  vegetal,  entellechia. 
2.  The  sensitive,  instinctual  soul,  psyche. 

3.  The  intellectual  or  rational  mind,  nous. 

f 1.  The  essence  of  a thing  (the  soul). 

) 2.  The  matter  of  a thing  (the  body). 

')  3.  The  origin  of  motion  (the  force) . 

( 4.  The  end,  or  final  cause  of  design  (the  aim). 

( Substantia,  quantitas,  qualitas. 

< Relatio,  actio,  passio. 

( Ubi,  quando,  situs,  habitus. 


The  method  of  ratiocination  is  explained  in  his 
Analytics  : (Organon  of  Syllogistic  Logic.)  His  system 
of  philosophy  being  well  known  needs  no  explanation. 

Kant  defines  ideas  of  sense , ideas  of  understanding , 
and  ideas  of  reason : 


1°.  Ideas  of 


( 1 . Quantity. 

11°.  Ideas  of  Under-  ) 2.  Quality, 
standing.  S 3.  Relation. 

( 4.  Modality  : accident,  effect,  reaction. 

( 1.  Ideas  of  absolute  totality. 

III.  Ideas  of  Reason.  \ * lcje:is  °J  ‘^solute  limitation. 

) 3.  ideas  of  absolute  substance,  cause, concurrence. 

( 4.  Ideas  of  absolute  necessity. 


He  explains  his  method  of  analysis  and  synthesis, 
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thesis,  antithesis,  etc.,  at  great  length  in  his  works. 
Many  of  his  views  of  transcendental  philosophy  are  in 
accordance  with  those  of  Spinoza  ; and  both  are  well 
known  to  students  of  philosophy. 

John  Stuart  Mill  gives  his  definition  of  mind 
under  the  heads  of — 


1°.  All  Name- 
able 
Things. 


/I.  Feelings  or  ( 1.  Sensations. 

I states  of  1 2.  Emotions. 

I conscious-  ) 3.  Thoughts. 

\ ness.  ( 4.  Volitions. 

2.  Mind. 

3.  Bodies. 

s4.  Succession,  co-existence,  likeness,  unlikeness. 


11°.  Methods. 


1.  Experimental 
methods  of 
discovery. 


2.  Deductive 
methods  of 
discovery. 


( 1.  Method  of  agreement. 

) 2.  Method  of  difference. 

')  3.  Method  of  residues. 

( 4.  Method  of  concomitantvariations. 

!1.  Direct  induction. 

2.  Ratiocination. 

3.  Verification. 


These  ideas  of  mind  and  method  as  the  basis  of  philo- 
sophical speculation  are  explained  at  great  length  in 
the  two  large  volumes  of  his  “ System  of  Logic,”  in 
which  he  observes  “ that  biological,  sociological,  and 
cosmological  sciences  cannot  be  experimental,  and  must 
therefore  be  mainly  deductive.  But  we  may  note 
that  instruments  are  largely  employed  in  astronomy  ; 
practical  observation  and  experiment  are  extensively 
applicable  in  comparative  anatomy,  physiology,  embry- 
ology,  paleontology,  and  geology  ; not  to  mention  the 
natural  history  sciences  of  botany  and  zoology. 

A careful  reading  of  these  authors  will  give  the 
student  a general  idea  of  biological  analysis  and  philo- 
sophical methods  of  investigation  in  ancient  and  in 
modern  times.  It  will  enable  him  to  understand  and 
appreciate  the  importance  of  our  much  more  complete 
analysis  of  body,  soul,  mind,  and  spirit  in  Vol.  III. 
(“  Biology”). 

Philosophical  studies  require  much  previous  acquaint- 
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ance  with  the  natural  sciences,  and  continual  exercise 
of  the  mental  faculties.  A few  words  on  this  question 
will  not  be  out  of  place  in  this  chapter. 

Physical  and  mental  exercise. — We  all  know 
that  physical  exercise  in  moderation  is  good  for  the 
health  of  the  body,  and  that  mental  exercise  in  due 
proportion  to  the  age  and  sex  of  the  individual,  is  good 
for  the  health  and  strength  of  the  mind. 

The  common  exercises  of  labour  and  locomotion  do 
not  develop  the  muscles  of  the  body  as  completely  and 
universally  as  the  systematic  training  of  a gymnast,  or 
an  acrobat ; nor  does  the  common  business  of  daily  life 
develop  all  the  faculties  of  the  mind  as  fully  and  com- 
pletely as  the  systematic  training  of  a man  of  science  ; 
a mathematician  or  an  engineer ; a metaphysician  or  a 
theologian. 

The  study  of  the  properties  of  numbers  requires  con- 
siderable exercise  of  the  faculties  of  thought ; the  study 
of  algebra  requires  considerable  exercise  ; the  study  of 
geometry  or  trigonometry  requires  a somewhat  different 
sort  of  continuous  application  ; and  the  study  of  the 
calculus  a still  more  arduous  and  continuous  sort  of 
mental  effort.  These  facts  are  well  known  to  students, 
and  more  or  less  to  literary  men  and  common  people. 

The  study  of  experimental  methods  requires  long- 
continued  practical  application,  especially  in  compara- 
tive anatomy,  physiology,  and  embryology ; the  study 
of  vital  statistics  requires  long-continued  application  to 
acquire  anything  like  complete  mastery  of  difficulties 
and  complexities ; the  study  of  biotechnical  method 
proper,  as  explained  in  the  present  volume,  requires 
continued  efforts  to  become  familiar  with  all  the  theories, 
methods,  and  principles  in  parallel  with  those  of  mathe- 
matics ; the  study  of  philosophic  method  in  parallel 
with  the  theory  of  numbers  and  quantities,  ratios  and 
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proportions,  equidifierences  and  correlations,  requires 
long  and  continued  application  to  become  familiar  with 
the  logic  of  induction  and  prediction.  We  cannot 
expect,  therefore,  that  literary  scholars  and  general 
readers  will  be  able  to  understand  a treatise  on  biotech- 
nics  and  organic  philosophy  more  easily  than  a treatise 
on  mathematics  and  natural  philosophy,  without  long 
study  and  special  training.  The  general  reader  will  not 
be  prepared  to  perceive  at  once  how  such  a statement 
as  the  following  can  be  logical  and  rational  any  more 
than  that  of  a simple  parabolic  equation,  such  as  y2  = 
pm;  and  it  may  require  well-trained  habits  of  thought 
to  perceive  at  once  that — 


Fractional  diversity  in  organic  unity  is  a definite  type  of 
Infinite  diversity  in  absolute  unity  as  a consequence  of  a due 
knowledge  of — 


Invariable  Laws 


f 1.  Of  structural  numbers  of  parts  in  organisms  ; 

' 2.  Of  distributive  order  of  parts  in  organisms  ; 
i 3.  Of  associative  liierarchal  weight  of  parts,  etc.  ; 
r 4.  Of  propwtional  measure  of  parts,  etc. 


to  warrant  this  induction,  with  regard  to  the  correla- 
tions of  finite  and  infinite  diversity  in  finite  and  in 
absolute  unity.  Whence  the  inference  that  exact 
science  of  finite  organic  unity  is  possible  in  the  human 
mind,  and  exact  science  of  absolute  unity  is  possible  in 
omniscient  mind. 

Twenty  years’  study  are  not  too  much  to  form  a pro- 
found mathematician,  although  a certain  knowledge  of 
the  common  operations  of  arithmetic  may  be  acquired 
in  a comparatively  short  time  by  an  intelligent  boy  or 
girl.  As  many  years  may  be  required  to  form  a pro- 
found bio  technician,  although  a certain  amount  of 
natural  science  and  organic  method  may  be  acquired  in 
a few  short  years  by  an  intelligent  student.  Where 
there  is  a will,  there  is  a way  in  mathematics ; but  this 
is  not  quite  the  same  in  biotechnics,  because  the  natural 
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sciences  are  not  as  generally  taught  in  schools  and  col- 
leges as  mathematics  and  physics  ; nor  have  they  been 
as  thoroughly  investigated  during  successive  genera- 
tions of  mankind.  Still  the  common  saw  is  true : 
“ Where  there  is  a will,  there  is  a way.” 

What  sort  of  will  and  what  sort  of  way  ? This  leads 
us  to  make  a distinction  between  useful  and  useless 
exercise. 


USEFUL  AND  USELESS  EXERCISE. 

Men  and  women  seem  to  be  endowed  with  the  same 
physical  and  mental  faculties,  but  there  are  great  differ- 
ences of  proportionality  in  these  common  endowments. 
Birds  of  all  species  have  legs  and  wings  and  other 
organs  of  the  body,  common  to  the  class  ; but  the  legs 
of  an  ostrich  are  large  and  strong,  while  the  rudimental 
wings  are  unable  to  lift  the  bird  in  the  air ; the  wings  of 
a swallow  are  strong,  and  the  legs  but  short  and  feeble. 

Other  birds,  such  as  the  vulture,  the  eagle,  and  the 
goose,  have  both  legs  and  wings  strongly  developed  ; 
the  goose  is  able  to  fly  in  the  air,  dive  in  the  water,  and 
waddle  on  land,  while  vultures  and  eagles  aie  more 
limited  in  their  range  of  vocational  adaptability. 

In  these  cases  it  would  be  useless  for  the  ostrich  to 
exercise  its  feeble  wings,  with  the  desire  to  learn  to  fly  ; 
useless  for  the  swallow  to  admire  the  strong  legs  of  the 
apteryx,  and  desire  to  run  as  firmly  on  the  ground  ; 
useless  for  the  pigeon  to  try  to  dive  as  well  as  the 
kingfisher. 

The  innate  difference  of  physical  and  vocational  en- 
dowments in  different  species  of  birds  is  easily  observed, 
but  the  innate  differences  of  vocational  endowments  in 
human  beings  is  not  so  easily  discerned,  except  where 
born  poets  and  musicians,  painters  and  sculptors,  in- 
ventors and  constructors,  geometers  and  astronomers, 
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haveshown  exceptional  aptitudesforspecial  pre-eminence 
in  definite  vocations.  These  known  cases,  however,  give 
us  a kind  of  clue  to  innate  diversities  of  endowment  in 
human  nature,  more  or  less  analogous  to  vocational  and 
structural  diversities  of  form  and  function  in  animal 
nature  ; and  we  may  indicate  certain  parallels  of  animal 
characteristics  as  caricatures  of  human  characteristics  of 
differential  proportionalities  of  organs  and  faculties.  For 
instance,  the  swallow  is  a wide-mouthed  gobe-mouclie, 
always  flying  in  the  invisible  air,  and  rarely  running  on 
the  ground.  The  apteryx  is  a strong-legged  bird,  never 
rising  into  the  thin  air,  where  he  cannot  sustain  his  own 
weight.  The  ostrich  is  a small-brained  bird,  almost  as 
helpless  as  the  apteryx  in  the  wing  department  of  his 
body,  and  equally  positive  with  regard  to  sure  footing, 
and  not  less  sceptical  with  regard  to  flying  in  the  air. 
The  wild-goose  is  powerful  in  the  wing,  able  to  rise  to 
great  heights  and  fly  long  distances  in  the  air  ; able  to 
dive  in  the  water;  and  also  to  waddle  firmly,  though 
somewhat  awkwardly,  on  land. 

We  need  not  attempt  to  define  the  category  of  wide- 
mouthed human  gobe-mouches,  strong  in  the  wing  and 
weak  in  the  leg,  always  flying  in  the  invisible  air  of 
imagination  ; nor  the  small-brained  and  strong-legged 
positivists,  always  on  the  solid  ground  of  visible  and 
practical  reality ; nor  the  well-endowed  ivild-goose,  able 
to  roam  freely  at  great  heights  and  flights  of  imagina- 
tion, dive  to  some  extent  in  the  waters  of  science  and 
philosophy,  waddle  safely  and  firmly  on  the  ground  of 
common  sense  and  practical  reality.  The  wildest  known 
goose  of  this  description  was  the  poet  Shakespeare,  who 
rose  to  the  greatest  heights  of  imagination,  dived  to 
profound  depths  of  philosophy,  and  retired  from  busi- 
ness as  a theatrical  manager,  with  a fortune  realized  in 
less  than  thirty  years  of  theatrical  enterprise. 
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Our  advice  to  students,  then,  is  this  : learn  first  the 
relative  proportions  of  strength  in  your  inborn  faculties, 
and  exercise  those  most  which  are  naturally  strong.  It 
is  useless  to  strain  weak  faculties.  Still,  strong  facul- 
ties without  exercise,  lose  much  which  they  might  gain 
pleasantly  with  persevering  exercise. 

By  continuous  thought  the  faculties  of  the  mind 
become  accustomed  to  certain  habits  of  perception  and 
calculation,  which  are  almost  instantaneous,  just  as  the 
muscles  of  the  arms,  hands,  and  fingers  of  a pianist 
become  accustomed  to  an  almost  automatic  habit  of 
instantaneous  obedience  to  the  sense  of  sight,  as  the 
musician  reads  the  score  and  plays  upon  the  instru- 
ment. The  same  may  be  said  of  the  faculties  of  thought 
and  the  organs  of  speech.  Children  find  words  to 
express  their  ideas  in  their  native  tongue,  almost  as  fast 
as  they  am  think,  and  pronounce  these  words  without 
hesitation  with  the  accent  of  the  locality  to  which  they 
belong. 

Still  some  individuals  are  born  orators  and  others 
not ; some  are  born  musicians  and  others  not.  With  the 
same  continuous  exercise  of  his  native  tongue,  requiring 
almost  no  effort  of  expressing  words,  a man  who  is  not  a 
born  orator  will  be  but  a middling  speaker ; a man  who 
is  not  a born  poet  will  be  but  a middling  sort  of  rhymer. 

Facility  of  habit,  therefore,  arising  from  continuous 
exercise  is  not  to  be  confounded  with  inborn  endow- 
ments of  particular  mental  faculties  or  relative  degrees 
of  bodily  shape  and  power. 

We  must  not  conclude  this  chapter  without  observ- 
ing that  swallows  have  been  created  by  Divine  love 
and  wisdom  for  useful  work  in  their  vocation. 

Strong-legged  birds  with  feeble  wings  have  been 
created  by  Divine  love  and  wisdom  for  useful  work  in 
their  vocation. 
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Wild-geese  and  water-fowl,  of  all  shapes  and  sizes, 
have  been  created  by  Supernal  love  and  wisdom  for 
useful  ends  in  definite  vocations. 

All  birds  and  fishes,  reptiles  and  mammalia,  have 
been  created  for  definite  ends  and  uses  ; all  plants  and 
insects  for  definite  ends  and  uses  ; all  races  of  mankind, 
no  doubt,  and  all  special  endowments  of  individuals, 
have  been  ordained  for  definite  kinds  of  work,  equally 
useful  perhaps,  however  much  one  type  of  character 
may  differ  from  another,  one  order  of  vocation  from 
another,  one  rank  of  genius  soar  higher  than  another, 
dive  deeper  than  another,  or  run  faster  and  firmer  on 
the  ground  of  practical  thought  and  business  than 
another. 


MAN  THE  MEASURE  OF  ALL  THINGS. 

In  what  sense  is  man  the  measure  of  all  things  ? 

1°.  His  body  is  an  organized  microcosm,  the  measure 
of  all  physical  and  physiological  organisms,  individual 
or  collective,  microcosmic  or  macrocosmic,  in  universal 
cosmic  nature. 

11°.  His  soul  is  an  organized  microcosm,  the  measure 
of  all  instinctual  and  psychological  organisms,  individual 
or  collective,  infinitely  small  or  infinitely  great,  in 
universal  nature. 

111°.  His  mind  is  an  organized  microcosm,  the  mea- 
sure of  all  rational  and  noological  organisms,  individual 
or  collective ; finite  in  science  and  understanding,  or 
infinite  in  omniscience  and  comprehension. 

IV°.  His  spirit  is  an  organized  microcosm,  the  mea- 
sure of  all  spiritual  and  sociological  organisms,  indivi- 
dual and  collective ; in  all  finite  worlds  and  spheres, 
natural,  supernatural,  incarnative  and  resurrectional , 
in  all  degrees  of  extension,  cosmic  and  hypercosmic. 

Man  is  a finite,  anthropomorphic  measure  of  all 
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microcosmic  and  macrocosmic  organisms ; inferior  to 
himself,  or  superior  to  himself,  in  any  of  the  kinds  and 
degrees  of  complex  organic  unity  in  epicosmic  nature 
and  in  the  pancosmic  universe. 

There  is  no  other  universal  measure  of  complex 
organic  unity  in  nature;  no  other  example  of  all  known 
kinds  of  forces  and  modes  of  motion  (physical  and 
physiological,  instinctual  and  vocational,  rational  and 
sciential,  spiritual  and  sociological)  intimately  united  in 
one  type  of  co-ordinative  and  hierarchally  co-operative 
diversity  of  parts,  in  simultaneous  and  consecutive 
harmony  of  action  and  reaction,  throughout  life,  in  all 
worlds  and  spheres  of  existence. 

Anthropomorphic  philosophy  is,  therefore,  the  only 
possible  system  of  rational  speculation.  A system  of 
philosophy  may  be  very  imperfectly  anthropomorphic  ; 
but  it  cannot  assume  any  form  which  is  not  more  or 
less  partially  or  completely  in  conformity  with  modes  of 
thought  in  the  human  mind. 

SCIENTIFIC  AND  PHILOSOPHIC  METHOD. 

In  what  sense  does  philosophical  method  differ  from 
Mathematics  and  Biotechnics  ? It  differs  from  them 
in  being  still  more  comprehensively  universal  or  omni- 
versal,  since  they  include  scientific  investigation  of 
known  facts  mainly,  while  philosophy  includes  all 
possible  aspects  of  both  known  and  unknown  realms  of 
nature,  and  all  possible  modes  of  intuition  or  con- 
ception. 

1°.  Aspects  and  conceptions  of  use  and  economy  in  practical  life. 

2°.  Aspects  and  conceptions  of  beauty  and  art,  form,  and  structure. 

3°.  Aspects  and  conceptions  of  truth  and  science  in  ideas  and  laws. 

4°.  Aspects  and  conceptions  of  goodness  and  morality  in  individuals  and 
in  society. 

The  simple  aspect  of  scientific  truth  alone  in  the 
known  realms  of  nature  is  not  the  only  foundation  of 
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philosophy,  since  use  and  beauty,  love  and  wisdom,  in 
humanity  and  in  the  whole  creation,  past,  present,  and 
future,  are  as  interesting  to  mankind  as  limited  fields 
of  scientific  truth.  Laws  of  order  are  as  definite  in 
use  and  beauty,  love  and  wisdom,  as  in  structural 
and  evolutional  phenomena,  and  equally  invariable  in 
principle.  Biotechnics  deal  with  known  facts  of 
biology  alone  : sociotechnics  deal  with  the  natural 
correlations  of  known  facts  and  laws  of  biology  with 
unknown  facts  and  laws  of  sociology,  in  all  possible 
degrees  of  ontological  unity  and  universality.  Philo- 
sophical method  may  therefore  be  named  sociotechnics, 
in  parallel  with  biotechnics,  as  exemplified  in  our 
volume  of  “Sociology,”  in  which  unknown  future  phases 
of  social  evolution  are  predicated  from  correlations 
with  known  phases  of  the  past.  Innate  instinct  is 
the  primum  mobile  of  vital  forces  and  modes  of 
motion  in  animals  and  plants  of  different  species ; 
and  the  same  may  be  said  of  the  natural  instincts  or 
intuitions  of  different  races  and  individualities  of 
mankind.  Intuitions  of  use  and  beauty,  truth  and 
goodness,  lead  to  inventions  of  art  and  discoveries 
of  truth  (or  science)  previously  unknown  on  earth  ; 
such  as  the  steam-engine  for  instance,  and  the  dis- 
covery of  new  continents  or  islands  on  our  globe. 

Inductive  method  thus  defined  includes  intuitive 
conceptions  which  have  not  been  verified  as  truth  by 
exact  methods  of  science,  and  therefore  it  may  be  de- 
fined as  a distinct  branch  of  investigative  method. 
Exact  sciences  are  nevertheless  the  best  guides  of  in- 
ductive speculation.  Biotechnical  theorems  of  method 
may  be  as  useful  in  organic  philosophy  as  mathematical 
theorems  in  natural  philosophy.  The  known  laws  of 
structural  scales  and  evolutional  series  are  as  important 
in  biotech nics  as  the  known  theoiies  of  functions  and 


PHILOSOPHICAL  METHOD. 


223 


infinite  series  in  mathematics  ; and  as  helpful  in 
solutions  of  organic  problems  as  the  theory  of  func- 
tions in  the  solutions  of  physical  and  mechanical 
problems. 

In  both  cases,  however,  the  aptitude  for  conceiving 
simple  modes  of  stating  questions  is  an  inborn  faculty, 
which  no  amount  of  acquired  familiarity  with  known 
methods  of  analysis  and  synthesis,  seriations  and  equa- 
tions, can  supplant  or  stand  in  lieu  of.  This  is  admitted 
by  the  most  learned  mathematicians. 

There  is  also  another  view  of  this  question  of  induc- 
tive philosophy  : namely,  the  aptitudes  of  ignorant  and 
impatient  classes,  in  any  given  state  of  civilization, 
compared  with  the  inaptitudes  of  learned  and  “ conser- 
vative ” classes  of  the  same  society.  Why  could  not 
the  learned  and  privileged  classes  of  Jews  and  Gentiles 
receive  the  new  Gospel  of  Christ  during  centuries, 
while  the  poor  and  ignorant  classes  heard  it  gladly  ? 
Because  the  learned  were  not  only  full  of  the  real 
sciences  then  known,  but  also  full  of  religious  opinions 
and  philosophical  inductions  of  an  imperfect  nature  : 
satisfactory  to  those  who  reaped  all  the  advantages  of 
civilization  at  the  time,  under  the  established  institu- 
tions of  Church  and  State,  but  not  to  the  great  mass  of 
poor  people,  who  groaned  under  a grievous  burden  of 
ignorance  and  slavery,  without  hope  of  relief  in  this  or 
in  any  other  world.  The  wisdom  of  the  simple  gospel 
and  the  hope  of  salvation  in  the  spiritual  world 
were  at  once  grateful  to  suffering  souls,  and  easy  to 
understand,  while  both  the  facts  of  resurrection  and  the 
beautiful  science  of  spiritual  life  revealed  in  the  Gospel 
appeared  to  the  educated  classes  as'contemptible  super- 
stition and  subversive  innovation.  They  could  not  see 
anything  good  or  true,  beautiful  or  useful  in  them,  but 
they  felt  the  tremor  of  volcanic  agitation  in  the  classes 
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beneath  them,  and  endeavoured  to  stifle  the  breath  of 
change  by  learned  and  sophistical  disquisitions  amongst 
themselves,  and  by  persecution  unto  death  amongst  the 
recipients  of  the  new  ideas. 

What  is  the  state  of  theology  and  philosophy 
amongst  the  educated  classes  of  society  in  our  time  ? 
Is  it  worthy  of  the  advanced  state  of  exact  science  ? and 
compatible  with  popular  aspirations  ? What  is  there 
in  Jewish,  Mahomedan,  Roman,  Greek,  or  Protestant 
theologies  to  gladden  the  hearts  of  the  ignorant  classes? 
What  is  there  in  the  philosophies  of  men  of  science  to 
enlighten  the  minds  and  gladden  the  hearts  of  ignorant 
youths  of  any  class  in  the  rising  generation  ? The 
clergy  of  all  denominations  deem  their  theologies 
all-sufficient  for  the  churches,  and  bring  stereotyped 
opinions  against  modern  “superstitions”  and  “spiritual 
communications,”  which  gladden  the  hearts  of  bereaved 
families  and  relatives.  Sceptics  and  men  of  science  do 
the  same,  and  contrast  their  own  “ learning,”  and  “ re- 
spectability,” and  “ common  sense  ” with  the  “ palpable 
ignorance  ” and  lack  of  reason  in  the  ranks  of  spiritua- 
lists and  modern  mediums. 

Popular  ignorance  with  faith  in  the  simple  facts  of 
the  Gospel  of  Christ  prevailed  against  the  orthodox 
theologies  and  philosophies  of  Jews  and  Gentiles  in 
olden  times  ; and  by  degrees  real  science  gave  its 
aid  ; popular  hopes  and  faith  in  spiritual  communica- 
tions will  also  prevail  in  time  against  the  sterile 
creeds  and  philosophies  of  the  churches  and  the  schools 
of  the  present  day,  and  by  degrees  real  science  will 
give  its  aid.  The  truths  of  revelation  and  of  science  in 
the  books  of  Jews  and  Gentiles  did  not  save  them  from 
the  consequences  of  their  defective  theories ; nor  will 
the  truths  of  religion  and  the  sciences  in  the  hands  of 
sectarian  theologians  and  doctrinarian  men  of  science 
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in  the  present  day  save  them  from  the  consequences  of 
imperfect  systems. 

As  Christians  with  their  new  spirit  of  faith  and  life 
had  to  adopt  the  ceremonial  forms  of  worship  of  the 
old  religions  as  an  organized  body,  so  spiritualists  with 
their  new  faith  will  have  to  adopt  old  forms  of  church 
and  school  discipline,  with  such  improvements  only  as 
convenience  may  suggest. 

How  is  it  that  systems  of  religion  rise  and  fall  in 
different  parts  of  the  world,  while  the  people  remain 
more  or  less  the  same,  amongst  whom  these  changes 
occur  ? Are  the  people  fickle,  or  the  favoured  classes 
obstinately  stolid  and  bloated  with  false  learning,  like 
obese  animals  unable  to  move  ? How  is  it  that  the 
science  and  the  learning  of  extinct  nations,  such  as 
those  of  ancient  Egypt,  Chaldea,  Persia,  Greece,  and 
Pome  could  not  or  did  not  save  them  from  decline  and 
fall  ? Is  there  not  a law  of  evolutive  life  and  death  for 
families  and  classes.  States  and  Churches,  as  well  as  for 
individuals  ? Is  there  not,  in  fact,  a law  of  meta- 
morphic  evolution  for  collective  mankind,  as  well  as  for 
individual  humanity  ? And  in  this  law  of  social 
evolution,  how  comes  it  that,  with  the  sole  exception 
of  Peru,  no  human  race  in  any  part  of  the  Austral 
hemisphere  had  ever  organized  a civilized  society  or 
nationality  during  so  many  thousands  of  years,  while 
various  races  in  the  Boreal  hemisphere  had  organized 
and  disorganized  successively  numerous  forms  of  nation- 
ality, with  different  laws  and  institutions,  religions  and 
philosophies?  For  instance,  the  Mongolian  Chinese 
and  Japanese  in  Boreal  Asia ; the  Semitic  Egyptians, 
Abyssinians,  and  Chaldeans  in  Egypt  and  Arabia,  not 
to  mention  Israelites  in  Syria ; the  Aryan  Sclaves, 
Kelts,  Medes,  and  Persians  in,  Europe  and  Asia ; the 
Greeks  and  Bomans  in  Europe  ; each  of  these  ancient 
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races  and  nations  having  had  different  laws  and 
institutions,  religions  and  customs,  languages  and 
literatures,  now  equally  extinct.  And  how  is  it  that 
commerce  is  more  successful  than  religion  in  spreading 
civilized  habits  and  institutions  over  all  parts  of 
the  globe  in  our  day  ? Is  it  not  that  antiquated 
notions  are  dying  out  in  Modern  Europe,  and  only  hold 
a feeble  sway  over  the  minds  of  nations  in  Asia,  Africa, 
Europe,  and  America  ? Did  not  commerce  conquer  India 
for  the  English  ? Did  not  religious  persecution  send 
English  colonists  to  North  America  to  found  a nation, 
while  industry  and  commerce  now  rule  the  evolution  of 
societies  in  both  the  old  world  and  the  new  ? Jews  and 
Maliomedans,  Catholics  and  Protestants,  are  equally 
subject  to  the  political  rule  of  law  in  the  dominions  of 
the  British  Empire. 

That  which  was  spiritually  true  in  the  religions  and 
philosophies  of  ancient  nations  is  still  true,  and  will 
always  be  recognized ; and  so  it  is  with  all  that  is 
rational  in  modern  systems  of  religion,  especially  writh 
regard  to  forms  of  discipline.  No  truth  of  Chris- 
tianity will  perish,  while  sectarian  creeds  die  out  of 
civilized  societies  ; no  truths  of  exact  science  will 
vanish,  while  sceptical  and  doctrinarian  philosophies 
die  out  of  truly  enlightened  communities.  Learned 
languages  and  literatures,  systems  and  philosophies, 
become  extinct,  while  vulgar  idioms  and  new  religions 
hold  their  own  until  they  become  too  rigid,  in  their 
turn,  to  suit  the  growing  wants  and  aspirations  of  suc- 
cessive generations  of  mankind  on  higher  and  higher 
planes  of  understanding. 

We  may  leave  theologians  to  their  own  habits  and 
inclinations,  but  a short  notice  of  evolutive  science 
and  philosophy,  as  taught  in  the  British  Association 
for  the  Advancement  of  Science,  will  give  us  an  idea  of 
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a one-sided  philosophic  method,  based  on  the  observa- 
tion of  facts  in  the  study  of  natural  phenomena.  This 
method  is  mainly  synthetical,  without  due  control  by 
limitative  analytical  methods.  The  following  quotation 
from  the  concluding  part  of  the  introductory  address  of 
Professor  Allan  Thompson,  at  Plymouth,  on  the  15th 
of  August,  1877,  will  explain  at  once  the  nature  of  the 
facts  investigated  and  the  one-sided  method  of  indue- 
tion,  without  quoting  the  whole  discourse,  to  which  we 
may  refer  the  reader  for  a very  clear  exposition  of  both 
facts  and  theory  in  palaeontology. 

“ In  the  statement  which  I have  made  of  some  of 
the  more  remarkable  phenomena  of  organic  production, 
it  has  been  my  object  mainly  to  show  that  they  are  all 
more  or  less  closely  related  together  by  a chain  of 
similarity  of  a very  marked  and  unmistakable  charac- 
ter ; that  in  their  simplest  forms  they  are  indeed,  in  so 
far  as  our  powers  of  observation  enable  us  to  know 
them,  identical ; that  in  the  lower  grades  of  animal 
and  vegetable  life,  they  are  so  similar  as  to  pass  by  in- 
sensible gradations  into  each  other ; and  that  in  the 
higher  forms,  while  they  diverge  most  widely  in  some 
of  their  aspects  in  the  bodies  belonging  to  the  two 
great  kingdoms  of  organic  nature,  and  in  the  larger 
groups  distinguishable  within  each  of  them,  yet  it  is 
still  possible,  from  the  fundamental  similarity  of  the 
phenomena,  to  trace  in  the  transitional  forms  of  all 
their  varieties  one  great  general  plan  of  organization. 

“ In  its  simplest  and  earliest  form  that  plan  com- 
prises a minute  mass  of  the  common  nitrogenous  hydro- 
carbon compound  to  which  the  name  of  protoplasm  has 
been  given,  exhibiting  the  vital  properties  of  assimila- 
tion, reproduction,  and  irritability. 

“ The  second  stage  in  this  plan  is  the  nucleated  and 
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enclosed  condition  of  the  protoplasmic  mass  in  the 
organized  cell. 

“ We  next  recognize  the  differentiation  of  two  pro- 
ductive elements,  and  their  combination  for  the  forma- 
tion of  a more  highly  endowed  organizing  element  in  the 
embryonic  germ-sphere  or  cell ; and  the 

“ Fourth  stage  of  advance  in  the  complexity  of  the 
organizing  phenomena,  is  in  the  multiplication  of  the 
fertilized  embryo- cell,  and  its  conversion  into  continuous 
organized  strata,  by  further  histological  changes  in 
which  the  morphological  foundations  of  the  future  em- 
bryo, or  new  being,  are  laid. 

“ I need  not  now  recur  to  the  further  series  of  com- 
plications in  the  formative  process  by  which  the  bilaminar 
blastoderm  is  developed  and  becomes  trilaminar,  or 
quadrilaminar  (as  described  in  the  body  of  this  dis- 
course), but  only  recall  to  your  recollection  that,  while 
these  several  states  of  the  primordial  condition  of  the 
incipient  animal  pass  insensibly  into  each  other,  there 
is  a pervading  similarity  in  the  nature  of  the  histologi- 
cal changes  (liistos,  tissue)  by  which  they  are  reached, 
and  that  in  the  production  of  the  endless  (?)  variations 
of  forms  assumed  by  the  organs  and  systems  of  different 
animals  in  the  course  of  their  development,  the  process 
of  cell-production,  multi 'plication,  and  differentiation 
remains  identical.  The  more  obvious  morphological 
changes  are  of  so  similar  a character  throughout  the 
whole,  and  so  nearly  allied  in  the  different  larger 
groups,  that  we  are  led  to  regard  them  as  placed  in 
some  very  close  and  intimate  relation  to  the  inherent 
properties  of  the  organizing  substance  which  is  their 
seat,  and  the  ever-present  influence  of  the  vital  conditions 
in  which  alone  these  properties  manifest  themselves. 
The  formative  or  organizing  property,  therefore,  resides 
in  the  living  substance  of  every  organized  cell,  and  in 
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each  of  its  component  molecules,  and  is  a necessary  part 
of  the  physical  and  chymiccil  constitution  of  the 
organizing  elements  in  the  conditions  of  life  ; and  it 
scarcely  needs  to  be  said,  these  conditions  may  be  as 
varied  as  the  countless  numbers  of  the  molecules  which 
compose  the  smallest  'particles  of  their  substance. 

“ But,  setting  aside  all  speculation  of  a merely  pan- 
genetic  hind,  it  appears  to  me  that  no  one  could  have 
engaged  in  the  study  of  embryological  development  for 
any  time  without  becoming  convinced  that  the  pheno- 
mena which  have  been  ascertained  as  to  the  first  origin 
and  formation  of  textures  and  organs  in  any  individual 
animal  are  of  so  uniform  a chai'acter  as  to  indicate 
forcibly  a law  of  connexion  and  continuity  between 
them  ; nor  will  his  study  of  the  phenomena  of  develop- 
ment in  different  animals  have  gone  far  before  he  is 
equally  strongly  convinced  of  the  similarity  of  plan  in 
the  development  of  the  larger  groups,  and,  to  some 
extent,  of  the  whole. 

“ I consider  it  impossible,  therefore,  for  any  one  to  be 
a faithful  student  of  embryology  in  the  present  state  of 
science,  without  at  the  same  time  becoming  an  evolu- 
tionist. There  may  still  be  many  difficulties,  some  in- 
consistencies, and  much  to  learn  ; and  there  remain 
beyond  much  which  we  shall  never  know ; but  I cannot 
conceive  any  doctrine  professing  to  bring  the  phenomena 
of  embryonic  development  within  a general  law,  which 
is  not,  like  the  theory  of  Darwin,  consistent  with  their 
fundamental  identity,  their  endless  variability,  their 
subjugation  to  varying  external  influences  and  con- 
ditions, and  with  the  p>ossibility  of  the  transmission  of 
the  vital  conditions  and  properties,  with  all  their  varia- 
tions, from  individual  to  individual ; and,  in  the  lono- 
lapse  of  ages,  from  race  to  race.  I regard  it,  therefore, 
as  no  exaggerated  representation  of  the  present  state  of 
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our  knowledge,  to  say  that  the  ontogenetic  develop- 
ment of  the  individual  in  the  higher  animals  repeats  in 
its  more  general  character,  and  in  many  of  its  specific 
phenomena,  the  phylogenetic  development  of  the  race. 
If  we  admit  the  progressive  nature  of  the  changes  of 
development,  their  similarity  in  different  groups,  and 
their  common  characters  in  all  animals,  nay,  even  in 
some  respects  in  both  plants  and  animals,  we  can 
scarcely  refuse  to  recognize  the  possibility  of  continuous 
derivation  in  the  history  of  their  origin ; and  however  far 
we  may  be,  by  reason  of  the  imperfection  of  our  know- 
ledge of  palaeontology,  comparative  anatomy,  and  em- 
bryology, from  realizing  the  precise  nature  of  the  chain 
of  connexion  by  which  the  actual  descent  has  taken 
place,  still  there  can  be  little  doubt  remaining  in  the 
minds  of  any  unprejudiced  students  of  embryology,  that 
it  is  only  by  the  employment  of  such  an  hypothesis  as 
that  of  evolution,  that  further  investigation  in  these 
several  departments  will  be  promoted,  so  as  to  bring  us 
to  a fuller  comprehension  of  the  most  general  law  which 
regulates  the  adaptation  of  structure  to  function  in  the 
universe.” 

The  facts  of  embryogenesis  are  very  well  described  in 
this  discourse ; but  what  of  the  theory  of  life  and 
organization  ? We  may  admit  the  “possibility  of  con- 
tinuous derivation  in  the  history  of  the  origin  of  species ,” 
but  what  is  meant  by  the  “ inherent  properties  of  the 
organizing  substance  ” ? This  loose  phrase  contains  the 
whole  theory  of  biological  evolution,  although  no  defi- 
nition or  explanation  is  given  of  the  meaning  of  these 
words.  “ Imperceptible  molecules  of  matter  compose 
organic  germs  or  cells,”  and  the  “ inherent  forces  of  this 
organizing  substance  ” (molecules  of  matter)  produce 
all  the  phenomena  of  life  and  organization  known  to  us 
in  vegetal  and  animal  organisms,  in  which  the  onto- 
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genetic  development  of  the  individual  in  the  higher 
animals  repeats  in  its  more  general  character,  and  in 
many  of  its  specific  phenomena,  the  phylogenetic  de- 
velopment of  the  race so  that  the  spiritual  and 
rational  nature  of  mankind,  as  a race,  is  merely  a repeti- 
tion or  continuation  of  his  instinctual  and  physiological 
nature  derived  from  an  anthropoid  race  of  animals. 

We  need  not  discuss  this  theory  of  life  and  organiza- 
tion based  upon  the  simple  hypothesis  of  embryogenesis, 
which  supposes  that  the  physical  molecules  and  forces 
in  organic  cells  give  origin  to  all  degrees  of  embryonic 
evolution,  and  to  all  degrees  of  palaeontological  diver- 
sity. It  is  a materialistic  theory  of  biology,  based  on 
a simple  branch  of  biotechnic  method  : namely,  that  of 
the  synthetical  formation  of  simple  inorganic  elements 
into  organic  cells  and  tissues,  and  the  transformations 
of  organs  and  systems,  in  vegetal  and  animal  types  of 
organism.  Chemistry  shows  how  simple  elements  com- 
bine in  molecules  of  crystals  ; not  how  inorganic  mole- 
cules unite  in  organic  cells  and  tissues.  But  we  want 
to  know  something  more  than  the  inherent  properties 
of  organizing  substance. 

We  want  to  know  and  understand  the  “ empire  of 
man  and  the  reign  of  mankind  ” not  only  in  this 
natural  world,  but  also,  as  far  as  possible,  in  all  worlds; 
and  more  especially  in  the  four  worlds  of  human  exist- 
ence in  connection  with  our  globe  and  our  humanity  : 
namely,  the  natural  world  of  life  and  experiential  evolu- 
tion; the  embryonic  world  of  life  and  metamorphic 
evolution ; the  resurrectional  evolution  of  life  and  dis- 
enthralment  from  the  fetters  of  the  mortal  body,  with 
the  prejudices  of  the  carnal  mind;  and  finally,  the 
spiritual  world  of  progressive  evolution  and  perfecti- 
bility in  heaven  or  elsewhere.  What  is  the  empire  of 
man  in  these  four  worlds  ? What  is  the  reign  of  law 
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in  each  world  % These  are  important  problems  of  in- 
ductive philosophy,  more  or  less  difficult  to  be  solved 
by  inductive  method.  There  are,  nevertheless,  many 
facts  and  laws  of  life  known  already  in  two  of  these 
worlds,  which  are  intimately  connected  with  parallel 
facts  and  laws  of  life  in  the  other  two  ; and  by  careful 
method  we  may  learn  to  discern  their  correlations  and 
analogies  sufficiently  to  understand  some  of  the  laws 
which  rule  in  all. 

We  may  class  methodical  correlation  and  philo- 
sophical inductions  under  the  four  general  heads  of 
ontological  science. 

1°.  Questions  of  organic  philosophy. 

2°.  Questions  of  evolutive  philosophy. 

3°.  Questions  of  perfective  philosophy. 

4°.  Questions  of  transcendental  philosophy. 

A general  outline  of  these  four  aspects  of  philosophy 
has  been  given  in  our  second  volume  (“'  Ontology  ”), 
and  therefore  we  need  only  dwell  on  problems  and 
open  questions  which  excite  a certain  degree  of  interest 
in  the  present  state  of  theological  and  philosophical 
controversy.  But  what  of  ignorance  and  prejudice  ? 

IGNORANCE,  PREJUDICE,  AND  INCAPACITY. 

How  is  it  possible  to  enlighten  ignorance,  disarm 
prejudice,  and  conciliate  incapacity  ? This  is,  perhaps, 
a difficult  question.  Let  us  begin  with  a parallel  of 
known  facts  in  the  animal  world  as  an  introduction  to 
known  facts  in  the  human  world.  For  instance  : three 
geese — 

1°.  A young  gosling  not  yet  completely  fledged. 

2°.  A full-grown  tame  goose  fattened  for  the  sake  of  his  liver. 

3°.  A full  grown  wild-goose,  which  wants  to  teach  the  young  gosling 
and  the  heavily  fattened  old  goose  how  to  fly,  as  lie  flies  from 
a given  place  in  our  latitude  to  a frozen  sea  in  a distant  zone. 

The  young  gosling  cannot  easily  think  it  possible,  in 
accordance  with  his  own  powers  and  experience  of 
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fluttering  along  the  ground  or  swimming  on  the  water  ; 
the  tame  fat  goose,  only  able  to  waddle  heavily  on  the 
ground  and  float  lazily  on  the  water,  cannot  believe  it 
possible  to  fly,  as  the  wild-goose  affirms  ; it  is  hopeless, 
in  such  cases,  for  the  gosling  and  the  fattened  goose  to 
understand  the  talk  of  the  wild-goose.  He  concludes 
that  the  ignorance  and  the  weakness  of  the  gosling 
render  him  incapable  for  the  present,  but  supposes 
he  will  learn  the  truth  in  time  ; but  the  acquired  fat 
and  lazy  habits  of  the  tame  goose  form  a weakness  and 
a prejudice  which  totally  incapacitate  the  bird  for  the 
present  and  the  future.  No  use  talking  to  such  geese. 
But  in  a distant  zone  he  meets  a full-grown  auk  which 
can  swim  and  dive  with  remarkable  dexterity,  and  he 
wants  to  know  if  the  auk  can  fly  as  well  as  he  can 
swim  and  dive  ? 

“ Fly,”  says  the  auk,  “ that  is  a word  which  geese 
may  use,  and  think  they  understand ; but  our  expe- 
rience, and  that  of  all  sensible  divers  in  the  depths  of 
the  ocean,  where  fish  can  really  be  caught,  is  that  the 
word  ‘ fly’  has  no  thinlcable  meaning,  and  is  a mere  hallu- 
cination in  the  minds  of  silly  geese.  There  are  no  fish 
in  the  air  ; and  if  we  could  fly,  it  would  only  be  a waste 
of  energy  in  a ‘ wild-goose  chase.’  ‘ Silly  geese  * are 
‘marvellous’  birds  among  ‘learned’  auks  and  penguins.” 

To  talk  to  geese  which  can  fly  already,  is  a different 
question,  which  does  not  involve  the  question  of  flight, 
but  where  to  fly  to,  in  search  of  something  useful  or 
nutritious  ; and  in  what  direction  the  flight  should  be. 

Placing  ourselves  in  parallel  with  the  wild-goose  (who 
can  fly  and  swim  with  ease,  and  even  dive  a little),  the 
mathematician  who  is  totally  unacquainted  with  biology 
is  our  auk ; the  young  biologist  who  is  only  a little 
familiar  with  comparative  anatomy  is  our  gosling ; the 
old  biologist  who  has  been  battening  for  years  on  the 
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known  facts  of  comparative  anatomy,  physiology,  embry- 
ology, and  paleontology  is  our  fattened  goose. 

With  regard  to  the  parallel  of  the  well-developed 
auk  we  may  give  the  following  anecdote. 

In  the  year  1867  we  published  our  second  volume  of 
“Organic  Philosophy/’  and  thecopysent  toth eAtlienceum 
journal  had  probably  been  given  to  our  friend  the  late 
Professor  de  Morgan  for  review.  Some  months  afterwards 
we  happened  to  meet  him  near  the  British  Museum, 
and  he  said,  “ I see  that  you  have  published  your 
second  volume.” — “Yes;  what  do  you  think  of  it?” — 
“ Oh,  I cannot  admit  your  hypothesis,  that  ‘ Man  is  the 
measure  of  ^things how  do  I know  that  man  in  the 
planets  Jupiter  and  Saturn  may  not  be  unlike  man  on 
our  earth,  and  have  twenty  or  more  legs  and  arms, 
instead  of  four?” — “Well,  Professor,  that  wmuld  not 
affect  the  hypothesis,  because  there  are  many  types  of 
organism  on  earth,  such  as  centipedes  and  prawns, 
moths  and  caterpillars,  that  have  more  legs  and  wings 
than  man  ; but  still  the  organism  of  man  is  the  measure 
of  these  inferior  organisms,  as  a yard-measure  is  the 
measure  of  any  number  of  feet  and  inches.” — “ Oh,  well, 
I think  your  theory  is  fanciful  and  untenable,  from 
many  other  points  of  view,  but  we  cannot  discuss  that 
question  in  the  street.” 

The  Professor  was  a great  mathematician,  able  to 
dive  to  any  depth  in  the  ocean  of  geometry,  but  unac- 
quainted with  comparative  anatomy  and  physiology, 
unwilling  to  devote  his  time  to  biology.  He  was  never- 
theless a very  liberal  man,  and  we  were  excellent  friends. 

This  incident,  however,  led  us  to  reflect  that  we  knew 
almost  nothing  of  the  higher  mathematics,  and  kindled 
a desire  to  see  what  there  could  be  in  such  a science  to 
warrant  the  Professor’s  objections.  We  have  given 
several  years  since  then,  to  the  study  of  geometry  and 
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algebra,  tbe  calculus  and  rational  mechanics,  but  this 
has  only  increased  our  confidence  in  the  hypothesis,  and 
given  us  another  means  of  explanation  and  corroboration. 

To  a student  who  has  already  acquired  some  know- 
ledge of  the  history  of  mathematics,  we  may  point  out 
the  invention  of  analytical  geometry  by  Descartes  as 
an  important  coronal  to  the  geometry  of  the  ancients  ; 
the  method  of  the  infinitesimal  calculus  by  Leibnitz  is 
a great  improvement  on  the  method  of  exhaustions, 
neither  of  which  inventions  were  in  contradiction  with 
the  truths  of  elementary  geometry ; nor  could  they  be 
deemed  superfluous  by  those  who  had  already  learned 
the  methods  of  the  ancients.  But  still,  objections  were 
raised  against  them  by  learned  mathematicians,  during 
many  years  in  all  parts  of  Europe.  Our  discovery  of 
the  laws  of  organic  number,  order,  weight,  and  measure, 
in  the  realms  of  nature,  are  to  tbe  well-known  facts  of 
comparative  anatomy,  physiology,  embryology,  and 
palaeontology,  what  analytical  geometry  and  the  calcu- 
lus are  to  the  methods  of  ancient  geometers,  and  will 
eventually  advance  the  science  of  biology  and  the 
principles  of  organic  philosophy  as  much  as  the  modern 
discoveries  of  Descartes,  Leibnitz,  Kepler,  Galileo,  and 
Newton,  have  advanced  the  science  of  rational  mechanics 
and  the  principles  of  natural  philosophy.  Future  biolo- 
gists may  be  expected  to  improve  on  our  methods  as 
modern  geometers  have  improved  on  the  methods  of 
Descartes  and  of  Newton. 

It  is  worthy  of  note  here,  however,  to  young  students 
of  biology,  that  a knowledge  of  mathematics  is  not  at 
all  necessary  for  the  study  of  biotechnics,  and  that  it 
will  be  much  easier  to  grasp  the  details  of  comparative 
anatomy,  physiology,  embryology,  and  palaeontology, 
after  acquiring  a slight  knowledge  of  biotechniccd  ana- 
lysis, than  it  can  possibly  be  without  such  knowledge. 
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To  those  who  have  but  a slight  knowledge  of  natural 
history  and  physiology,  biotechnics  may  seem  difficult 
to  understand  at  first,  just  as  questions  of  the  higher 
mathematics,  however  clearly  stated,  seem  difficult  at 
first  to  students  who  have  only  a general  knowledge  of 
elementary  geometry  ; but  these  difficulties  disappear 
after  a certain  lapse  of  time,  as  the  mind  becomes 
familiar  with  new  methods  and  similitudes.  As  mathe- 
matics are  now  indispensable  for  engineers  and.  archi- 
tects, so  biotechnics  will  eventually  become  indispensable 
for  medical  men  and  clergymen.  And  as  mathematics 
for  their  own  sake  are  interesting  to  many  minds,  so 
biotechnics  for  their  intrinsic  value  to  philosophical 
speculation  will  become  interesting  to  inquisitive  minds  ; 
not  perhaps  yet  awhile,  but  in  due  time. 

Some  of  the  opinions  expressed  in  this,  and  in 
previous  volumes,  may  jar  on  the  minds  of  certain 
readers,  but  the  science  of  biotechnical  method  is  quite 
distinct  from  philosophical  notions ; a student  may 
acquire  a knowledge  of  method  without  adopting 
speculative  theories,  which  may  have  to  wait  half  a 
century  for  the  decay  of  prevalent  ideas,  and  the  desire 
of  coming  generations  for  something  new. 

The  dominant  ideas  and  opinions  of  almost  every  sect 
and  party  in  the  present  age  are  only  temporary  phases 
of  progressive  thought,  which  will  vanish  just  as  the 
ruling  ideas  and  opinions  of  former  ages  have  become 
obsolete  and  almost  forgotten.  We  regard  ourselves  as 
pioneers  of  a new  era  of  philosophic  thought,  and  are 
quite  aware  of  the  vanity  of  trying  to  put  “new  wine 
into  old  bottles.”  “ Common  sense  ” and  practical 
intellect  have  nothing  to  do  with  science  and  reason  in 
any  religious  community,  or  in  the  management  of  any 
private  family,  but  reason  and  science  have  much  to  do 
with  common  sense  and  public  opinion  as  a means  of 
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preparing  the  intellects  of  succeeding  generations  for 
more  rational  ideas  and  opinions  of  religious,  political, 
and  scientific  truth  in  successive  phases  of  metamorphic 
social  evolution.  It  is  well  known  that  the  “ common 
sense  ” of  the  great  Lord  Bacon  had  nothing  to  do  with 
the  rotation  of  the  earth  and  the  motions  of  the  planets 
round  the  sun,  which  he  denied  ; nor  the  “ common 
sense  ” of  Tycho  Brahe,  the  astronomer,  with  the  reason 
and  the  science  of  Copernican  astronomy.  We  may 
therefore  investigate  the  principles  of  organic  philosophy 
without  any  undue  deference  to  reigning  prejudices  and 
opinions. 


ORGANIC  PHILOSOPHY. 

Introduction. — What  are  the  laws  and  principles  of 
life  and  organization  in  any  complex  organism,  indi- 
vidual or  collective  ? the  laws  of  structural  order, 
number,  weight,  and  measure,  in  the  body  and  the  soul 
of  an  animal  or  of  a man  ? the  laws  of  diversity  in  unity 
of  any  kind  or  degree  of  vital  integrality  ? 

Eggs  and  seeds  are  as  distinct  in  species  as  the  types 
of  organism  from  which  they  are  derived,  but  not  as 
complex  in  structure.  By  observing  the  formation  of  a 
chick  in  the  egg,  we  obtain  ideas  of  metamorphic  evolu- 
tion ; by  analyzing  the  body  of  a full-grown  bird,  we 
see  the  diversity  of  organs  and  of  functions  which  con- 
stitute the  whole,  and  thus  obtain  ideas  of  the  laws  of 
order  in  organic  structure. 

Eggs  and  seeds  have  the  same  laws  of  limitation  as 
the  animals  and  plants  from  which  they  are  derived 
and  to  which  they  give  origin  in  successive  generations  : 
so  that  cryptogamic  spores  potentially  involve  crypto- 
gamic  plants  ; phanerogamic  seeds,  phanerogamic  plants; 
the  eggs  of  fishes  imply  organic  evolutions  of  the  same 
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species  ; the  eggs  of  reptiles  are  potential  limitations  of 
their  species  ; the  eggs  of  birds  are  not  less  positive 
potentialities  of  species  ; while  the  ova  of  mammalia 
are  equally  confined  within  definite  potential  limita- 
tions ; so  that  eggs,  embryos,  and  definite  types  of 
organism  are  convertible  terms  for  species,  as  far  as 
positive  experience  can  warrant  definitions  of  invariable 
cause  and  sequence  in  the  organic  realms  of  nature. 
The  eggs  of  birds  are  often  as  distinctly  marked  by 
external  features  as  the  birds  themselves  ; and  probably 
the  ova  of  all  species  are  as  intrinsically  different  as  the 
fully-developed  types  of  organism  to  which  they  belong. 
Thus  : 

Unity.  Diversity.  Harmony. 

Eggs  = embryonic  transformations  = vertebrate  organisms. 

Eggs  = embryonic  transformations  = articulate  organisms. 

Eggs  = embryonic  transformations  = molluscan  organisms. 

Eggs  = embryonic  transformations  = radiate  organisms. 

Seeds  = germinative  evolutions  = phanerogamic  plants. 

Spores  = germinative  evolutions  = cryptogamic  plants. 

Water  assumes  various  forms,  such  as  vapour,  snow, 
hail,  and  ice,  which  are  physical  changes  of  state  (equa- 
tions of  physical  constitution),  while  air  is  not  known 
to  be  equally  mutable  without  change  of  constitution. 
From  this  point  of  view,  apparent  homogeneity  and 
heterogeneity  are  intimately  correlated  in  co-ordinative 
unity,  diversity,  and  harmony. 

As  the  laws  of  diversity  are  less  discernible  in  germs 
than  in  the  unity  of  complex  organisms,  we  may  take 
the  latter  as  our  most  convenient  field  of  observation, 
with  due  regard  to  the  metara orphic  aspects  of  the 
same  organic  types.  Genealogical  causes  give  us  eggs 
and  seeds  ; incubational  conditions  give  us  metamorphic 
evolutions  ; while  comparative  anatomy  gives  us  dif- 
ferent types  of  organism  in  the  organic  realms  of 
nature  ; not  to  mention  the  physical  and  chemical 
analysis  of  inorganic  realms. 
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ARCHITECTONIC  PRINCIPLES  OF  VITAL  ORGANISMS. 

What  are  the  'principles  of  individual  organic  unity  ; 
collective  diversity  in  unity ; universal  diversity  and 
harmony  in  cosmic,  and  in  hypercosmic  unity  1 

We  have  found  diversity  of  organs  and  systems, 
faculties  and  functions  in  the  individual  unity  of  body, 
soul,  and  spirit ; with  biological  harmony  as  the  result 
of  this  architectonic  law  of  structural  unity.  The 
same  may  be  said  of  collective,  realmic,  and  epicosmic 
diversity  in  unity.  What  then  are  the  social  elements 
of  human  society,  as  a collective  organism  ? They  are 
evidently  individual  human  beings,  diversified  by  sexes, 
ages,  temperaments,  and  passions  ; and  there  are  pre- 
established  elements  of  social  harmony,  which  may  be 
roughly  analyzed,  as  follows  : 


These  are  influenced  in  mankind  by  differences  of 
climate,  education,  class  distinctions,  and.  degrees  of 
social  evolution,  in  a given  age  of  the  world,  or  in  a 
given  national  community ; so  that  inherent  passions, 
which  lead,  to  vice  and  immorality  in  one  phase  of 
evolution,  lead  to  virtue  and  morality,  when  duly  en- 


Vocational  Tem- 
peraments. 


Social  Instincts  and 
Passions. 


Organic  Sexes, 


Evolutive  Ages. 
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lightened,  in  a more  advanced  phase  of  metamorphic 
social  evolution. 

Mankind  form  one  collective  species,  containing 
numerous  varieties  of  physical  and  vocational  tempera- 
ments as  described  in  our  volume  of  “ Sociology.”  Epi- 
cosmic  orders  of  diversity  in  unity  are  described  in  the 
first  volume ; cosmic  orders  and  classes  of  diversity  in 
unity  are  tabulated  in  the  second  ; Biological  orders  of 
diversity  in  unity  are  minutely  outlined  in  the  third 
volume,  while  Biotechnical  orders  of  diversity  in  the 
unity  of  method  are  outlined  in  the  present  volume. 

Unity,  diversity,  harmony,  are  perpetual  correlatives  ; 
three  aspects  of  one  and  the  same  law  of  order,  in  all 
the  realms  of  nature. 

The  human  family  is  diversified  in  physical,  in- 
stinctual, mental,  and  spiritual  characteristics,  as  mani- 
fest in  different 

Continents  and  races, 

Nationalities  and  provinces, 

Tribes  and  families. 

Classes  and  professions, 

Sects  and  parties. 

These  diversities  are  more  or  less  permanent  charac- 
teristics of  individual  and  social  unity. 

Laws  op  Association. — Are  there  invariable  laws 
of  order,  number,  weight,  and  measure  in  the  associa- 
tion of  inorganic  elements  ; in  the  groupment  of  bio- 
logical elements  in  organs  and  organisms  ? in  the 
association  of  sociological  elements  ; individuals  in 
families,  corporations,  nationalities,  etc.  ? in  the  co- 
ordination of  epicosmic  realms ; in  the  association  of 

cosmic  worlds  and  systems  ? 

Chemical  affinities  and  combinations  of  simple  ele- 
ments are  subject  to  laws  of  order,  number,  weight,  and 
proportion.  Each  metal  has  a constant  weight , each 
combination  of  elements  has  a definite  number  of  dis- 
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tinct  constituents  ; each  mutual  transformation  of  salts 
is  subject  to  laws  of  measure  in  equivalents  of  sub- 
stitutes in  given  orders  of  arrangement. 

Molecular  cohesions  and  modes  of  vibration  are  sub- 
ject to  laws  of  number  and  proportion,  the  basis  of 
physical  and  mechanical  arts  and  sciences.  It  has  been 
ascertained  by  anatomists  and  physiologists  that  the 
association  of  cells  and  tissues,  organs  and  groups  of 
organs,  are  subject  to  constant  laws  of  order,  and  that 
bilateral  and  bipolar  associations  of  homologous  parts  of 
systems  are  subject  to  invariable  laws,  even  in  cases  of 
abnormal  inequalities  of  metamorphic  evolution.  We 
may  form  a general  list  of  well-known  affinities  and 
laws  of  associative  order  in  the  realms  of  nature ; 
thus  : 

1.  Atomic  affinities  and  combinations  (chemistry). 

2.  Molecular  affinities  and  cohesions  (physics  and  mechanics). 

3.  Organic  cell-affinities  in  tissues  (microscopical  anatomy). 

4.  Arthroidal  connections  (descriptive  anatomy). 

5.  Hernial  affinities  and  bilateral  connections  (id.). 

6.  Homologal  affinities  of  “ like  for  like  ” (teratology). 

7.  Concentric  arrangements  of  anatomical  systems  in  organism. 

8.  Concentric  union  of  vital  forces  in  organism. 

9.  Incarnative  association  of  chick,  with  egg  of  same  species. 

10.  Genetic  association  of  individuals  in  families. 

11.  Collective  association  of  families  in  communities. 

12.  Co-ordinate  association  of  realms  in  epicosmic  unity. 

W.  Cosmic  association  of  globes  in  solar  system. 

The  facts  of  associative  order  are  well  known  in  all 
these  cases,  but  the  laws  of  co-ordination  are  not 
equally  well  ascertained.  Disorder  seems  to  throw 
doubt  on  the  laws  of  order,  in  many  instances  ; but  is 
there  not  some  law  of  limitation,  even  in  monstrous 
cases  of  disorder  ? Are  not  temporai'y  deviations  from 
uniformity  of  natural  sequence,  subject  to  laws  of  per- 
turbational  compensations  in  strict  proportion  with 
causes  of  deviation  ? 

In  all  species  of  monstrosity,  “ similars  are  always 
united  with  similars,”  and  this  has  been  called  a law  of 
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embryonic  evolution  ; that  is  to  say,  on  each  side  of 
the  body  the  same  organs  unite  in  the  median  line 
of  junction,  and  no  two  organs  of  a different  natural 
position  in  the  scale  ever  come  together  to  form  a 
monstrous  union.  Semi-vertebrae  of  the  skull  never 
unite  with  semi-vertebrae  of  the  neck,  or  of  anv  other 
part  of  the  vertebral  column,  neither  in  single  nor  in 
double  monsters ; nor  does  any  individual  organ  of 
one  side  of  the  body  ever  unite  with  any  but  its  own 
homologue  or  counterpart,  although  vicinal  positions 
may  be  anomalous.  Structural  homology  is  quite  dis- 
tinct from  distributive  diversity  of  position. 

This  law  of  “ elective  affinities'  in  the  organic  associa- 
tions of  “ like  with  like”  in  both  normal  and  abnormal 
evolutions  of  an  organism,  was  recognised  in  multitudes 
of  observations  and  experiments  by  anatomists  and 
physiologists  early  in  the  century,  and  finally  pro- 
claimed by  Etienne  Geoffroy  Saint  Hilaire  in  1826. 
There  is  no  doubt  of  the  universality  and  invariability 
of  this  organic  law  of  internal  attraction  of  association 
of  organs  in  the  phenomena  of  embryology. 

In  double  monsters,  animal  or  human,  the  two  bodies 
are  always  united  in  positions  face  to  face,  back  to  back, 
or  side  to  side,  and  the  parts  of  one  body  are  always 
united  to  or  blended  with  the  same  parts,  or  the  homo- 
logues  of  the  other  body  or  bodies  with  which  it  has 
been  abnormally  developed  in  the  womb.  That  which 
is  monstrous  in  one  sense  is  subject  to  the  same  laws 
of  union  as  that  which  is  perfectly  natural  and  normal 
in  another. 

There  are,  nevertheless,  great  diversities  of  sys- 
tematic structure  and  arrangement  in  realmic  types 
of  organism,  both  animal  and  vegetal.  Difference  ol 
type  is  intimately  connected  with  difierences  of  sys- 
tematic order  in  vicinal  associations  and  connections. 
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Many  plants,  and  some  of  the  lower  types  of  animal 
structure,  have  the  homologues  of  the  digestive,  the 
respiratory,  and  the  generative  systems  more  01  less 
everted,  as  it  were,  instead  of  being  contained  within 
the  trunk,  as  in  the  higher  orders  of  animals.  These 
diversities  of  structural  arrangement  are  mostly  adapted 
to  external  conditions  of  existence,  just  as  the  modifica- 
tions of  relational  systems  and  extremities  are  adapta- 
tions to  external  conditions  and  vocations.  Arms, 
wings,  and  pectoral  fins  are  homologues  in  different 
classes  of  vertebrate  organisms,  adapted  for  different 
uses,  in  air,  in  water,  and  on  land.  The  tortoise  is  an 
example  of  peculiar  and  somewhat  anomalous  verte- 
brate structure,  and  the  same  may  be  said  of  whales 
and  dolphins.  All  such  structural  diversities  are 
under  laws  of  functional  adaptation  to  external  con- 
ditions. 

Concentric  Unity. — The  concentric  order  of  associa- 
tion of  organs  and  faculties  seems  to  be  as  constant  as 
that  of  bilateral  homologies,  since  the  instincts  and 
passions  of  the  sexes  are  allied  to  the  evolution  of  the 
generative  system.  The  instincts  of  nutrition  and  modes 
of  procuring  food  are  allied  with  the  wants  of  the  diges- 
tive system,  which  is  itself  associated  with  the  wants  of 
the  vascular  system  of  circulation,  nutrition,  and  secre- 
tion, in  all  parts  of  the  body.  These  parallels  of  con- 
centric unity  between  the  physiological,  psychological, 
noological,  and  pneumatological  faculties  and  functions 
of  body,  soul,  mind,  and  spirit,  have  been  duly  ex- 
plained in  our  third  volume,  and  need  not  be  further 
noticed  here. 

During  six  thousand  years  eggs  and  seeds  have  always 
attracted  evolutive  forces  of  the  same  species,  in  per- 
petual succession.  We  have  no  evidence  of  pithecine 
progenitors  giving  birth  to  human  beings  ; and  although 
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human  progenitors  sometimes  give  birth  to  monsters, 
these  abnormal  products  are  always  of  the  human  kind. 
The  same  may  be  said  of  the  monstrous  births  of 
animals  and  plants.  The  seeds  of  plants  always  repro- 
duce their  own  species  ; the  eggs  of  birds  invariably 
give  birth  to  chicks  of  the  same  type.  If  monkeys 
ever  did  give  birth  to  men,  it  would  go  far  to  prove 
that  men  and  monkeys  are  not  of  widely  different 
species,  any  more  than  men  of  genius  who  are  the  sons 
of  ignorant  and  stupid  parents. 

There  are,  then,  invariable  laws  of  order  in  the  at- 
tractions and  associations  of  simple  elements  ; of  indi- 
viduals in  social  communities ; of  cosmic  orbs  in  solar 
systems ; in  all  orders  of  cosmic  and  of  epicosmic  phe- 
nomena ; in  normal  and  abnormal  evolutions  and  con- 
formations. 

Imperfections  of  Soul  and  Body. — Imperfect  forms 
of  organs  in  the  body  precede  perfect  organs  ; imperfect 
creeds  of  religion  precede  perfect  forms  and  faculties  of 
conscience  in  individual  souls  and  in  society  ; numerous 
and  various  errors  of  philosophical  speculations  precede 
the  true  foundations  of  positive  science,  in  different 
schools  of  thought  and  in  the  public  mind.  For  ages 
the  fossil  relics  of  palaeontological  species  of  animals 
were  supposed  to  be  a sort  of  “lusus  nciturce.”  The 
same  theory  was  admitted  with  regard  to  embryological 
monstrosities,  and  was  only  modified  for  a time  by  the 
theory  of  the  pre-existence  of  germs,  both  normal  and 
abnormal,  in  parallel  with  a similar  theory  of  the  pre- 
existence of  sexes  in  these  germs.  The  natural  sciences 
have  done  much  already  to  supplant  erroneous  hypo- 
theses by  invariable  laws  of  nature  ; religious  creeds 
and  doctrines  are  much  less  advanced,  and  physical 
laws  of  health  are  hardly  more  widely  known  to  man- 
kind at  present  than  moral  laws  of  truth  and  mental 
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laws  of  sanity.  Imperfections  of  organs  and  faculties 
naturally  precede  ultimate  degrees  of  relative  perfection 
in  all  phases  of  metamorphic  evolution  ; in  all  kinds  and 
degrees  of  integral  unity  ; individual,  social,  realmic, 
and  epicosmic  evolution.  But  what  of  abnormal  kinds 
of  imperfection,  or  monstrous  associative  unity  ? 

Union  of  Souls  and  Bodies. — The  union  of  soul 
and  body  in  individual  organisms  is  a common  fact ; 
the  union  of  two  souls  and  bodies  (“  one  flesh  and  one 
blood  ”)  in  the  marriage  of  man  and  woman  is  a common 
fact ; family  unions,  parish  unions,  corporate  unions, 
national  unions,  religious  unions  and  communions, 
“ freemason  ” unions  and  communions — all  these  are 
various  degrees  of  union  aud  communion  of  souls  in 
pursuit  of  a common  faith  or  purpose.  But  how  far  is 
the  fusion  of  several  souls  in  one  complex  body  possible 
in  any  world  ? How  far  in  the  spiritual  world  ? How 
far  in  the  lymbic  world  of  foetal  life  and  evolution? 
How  far  in  the  natural  world  of  physical  life  ? How 
far  in  the  world  of  resurrection al  life  ? Or  in  cases  of 
“ demoniacal  possession  ”? 

Examples  of  bodily  fusion  have  been  numerous  in  the 
foetal  life  of  vertebrate  animals  unable  to  continue  such 
an  existence  after  birth ; while  some  slight  degrees  of 
bodily  fusion  of  two  organisms  during  foetal  life  have 
been  known  to  live  for  many  years  after  birth  into  the 
natural  world  : the  Siamese  male  twins  ; the  Hungarian 
female  twins  ; the  American  negress  twins  ; the  two- 
headed  child,  which  lived  three  months,  as  reported  by 
MacLaurin  in  “Philosophical  Transactions,”  1722  ; and 
a similar  case  of  dual  structure  of  female  twins  born  in 
Sardinia,  which  lived  more  than  eight  months,  and 
then  died  of  an  accidental  fever  in  Paris,  early  in  this 
century. 

The  annals  of  medical  science  contain  numerous  cases 
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of  monstrous  births,  and  we  may  quote  a few  of  them 
where  the  double  “ monsters  ” have  lived  many  months 
or  years  after  being  born  alive. 

Everybody  has  seen  twin  germs  in  fruits  and  eggs — 
sometimes  two  kernels  in  one  nut-shell,  two  yolks  in 
one  egg-shell ; and  although  we  cannot  see  the  minute 
ova  of  a mammal,  we  may  easily  conceive  that  where 
twins  are  born  at  one  birth,  there  must  have  been  two 
fecund  ova  in  the  uterus  to  give  origin  to  these  twin 
births,  even  where  the  twins  are  joined  in  one  monstrous 
body.  This  view  is  not  admitted,  however,  by  some 
physiologists ; and  Dr.  W.  B.  Carpenter  puts  forth  the 
following  “ explanation  ” of  such  facts  : 

“ The  production  of  tumours  must  be  considered  as 
an  excess  of  formative  activity  in  individual  parts  of 
the  body,  and  as  constituting  a species  of  hypertrophy; 
for  a tumour  may  be  composed  of  the  tissues  which  are 
normal  to  the  part.  . . . There  is  another  class  of  ob- 
jects with  which  tumours  come  into  close  relation,  and 
which  must  be  referred,  like  them,  to  a local  excess  of 
formative  activity  : these  are  the  supernumerary  parts, 
which  are  not  unfrequently  developed  during  foetal  life, 
as,  for  example,  additional  fingers  and  toes.  It  seems 
absurd  to  refer  these,  formed  as  they  are  by  simple  out- 
growth from  the  limbs  to  which  they  are  attached,  to 
the  ‘ fusion  of  germs,’  which  has  been  hypothetically 
invoked  to  explain  more  important  excesses,  as  those  of 
additional  limbs,  double  bodies,  or  double  heads  ; and 
yet  from  the  lower  to  the  higher  forms  of  excess  the 
transition  is  so  gradual,  that  what  is  true  of  the  former 
(tumours)  can  scarcely  but  be  true  of  the  latter  (double 
heads).  Hence,  even  complete  ‘ double  monsters  ’ must 
be  regarded,  nob  as  having  proceeded  from  two  separate 
germs  which  have  become  partially  united  in  the  course 
of  their  development,  but  from  a single  germ  which, 
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being  possessed  of  an  unusual  formative  capacity,  has 
evolved  itself  into  a structure  containing  more  than  the 
usual  number  of  pai'ts,  and  comparable  to  that  which 
may  be  artificially  produced  by  partial  fusion  of  the 
bodies  of  many  of  the  lower  animals.”  (“  Human 
Physiology,”  186  4,  page  350,  § 339.) 

We  need  not  discuss  this  theory.  When  a bird 
hatches  a brood  of  young  ones,  each  egg  brings  forth  a 
chick,  unless  the  egg  be  addle  or  not  fairly  treated  ; 
and  separate  ova  give  birth  to  litters  of  young  animals 
of  the  mammal  class.  Triple  and  quadruple  births  are 
not  very  common  in  the  human  species,  but  do  some- 
times occur,  as  related  in  the  following  cases  : 

“ Triple  Birth.  —The  Queen  has  bestowed  her  bounty  of  £3  upon 
Margaret  Wilson,  a patient  of  the  Royal  Maternity  Society,  Finsbury 
Square,  who  was  safely  delivered  of  three  girls  on  the  7th  inst.” — Times, 
Saturday,  July  20,  1878. 

“ Four  Children  at  a Birth. — Last  week  the  wife  of  a tinker  gave 
birth  to  four  children,  three  boys  and  a girl,  in  a cave  off  the  road  lead- 
ing along  the  shore  about  two  miles  from  Oban.” — Edinburgh  Daily 
Review  (Times,  Wednesday,  July  3,  1878). 

Human  twins,  completely  separate  when  born,  are 
distinct  individuals  in  every  sense  of  the  word  ; they 
are  not  “ a single  structure  containing  more  than  the 
usual  number  of  parts and  the  same  may  be  said  of 
twins  joined  together  by  a complete  fusion  of  some 
parts  of  the  body,  such  as  the  two  negress  girls, 
“ Milly-Christine,”  born  in  America,  and  recently  ex- 
hibited in  all  the  great  cities  of  Europe.  These  twin 
sisters  were  intimately  fused  together  in  the  sacral 
region  of  the  bodies,  their  anal  orifice  being  com- 
mon to  both  digestive  systems.  A similar  case  is 
recorded  of  twin  sisters  named  Plelene  and  Judith, 
thus  described  by  Isidore  Geoffroy  Saint  Hilaire, 
vol.  iii.,  page  52 : “ Un  monstre  double,  bifemelle, 
n 6 en  1701,  a Szony,  bourg  de  Hongrie ; baptisd  sous 
le  double  nom  de  ITfilene  et  de  Judith;  offer t a sept 
ans  en  spectacle  it  la  curiositd  publique ; promene  sue- 
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cessivement  en  Allemagne,  en  Italie,  en  France,  en 
Hollande,  en  Angleterre,  en  Pologne  ; placd  it  neuf  ans 
par  les  soins  charitables  de  l’Archeveique  de  Strigonie 
dans  un  couvent  de  Presbourg  ” (not  St.  Petersburg), 
“ oil  il  (le  monstre  bifemelle)  mourut  dans  sa  vingt- 
deuxifeme  annee.  Examind  pendant  ses  voyages  par 
tout  ce  que  l’Europe  comptait  alors  de  physiologistes,  de 
psychologues,  de  naturalistes ; plusieurs  fois  decrit  et 
figure  dans  d’importants  ouvrages-tels  que  * L’Histoire 
naturelle  de  BufFon,’  et  les  ‘ Transactions  philosophic  ' 
(de  la  Societe  royale  de  Londres,  Tome  1.  Part  i.  page 
311,  1787). 

“ Cet  etre  double,  Helene  et  J uditb,  placdes  it  peu 
pres  dos  it  dos,  dtaient  reunies  exteriuerement  dans  la 
region  fessiere  et  une  partie  des  lombes.  Les  organes 
sexuels  externes  ofFraient  des  traces  evidentes  de  dupli- 
cite,  mais  il  n’existait  qu’une  seule  vulve,  situee  in- 
ferieurement  et  cache  entre  les  quatres  cuisses.  Le 
vagin,  d’abord  unique  ne  tardait  pas  a se  diviser  en 
deux  vagins  distincts,  et  tout  le  reste  de  l’appareil 
sexuel  etait  double.  De  ra^me  il  existait  deux  intes- 
tins  rdunis  seulement  vers  leur  orifice  commun,  et 
a boutissant  par  leur  extremity  commune  ^ un  anus 
placd  entre  la  cuisse  droite  d’Hdlene  et  la  cuisse 
gauche  de  Judith.  Il  en  dtait  de  m6me  encore  des 
deux  rachis  rdunis  seulement  a partir  de  la  seconde 
pihce  du  sacrum  et  termine  par  un  coccyx  unique, 
enfin  les  deux  aortes  et  les  deux  veines  caves  in- 
f^rieures  s’unissaient  par  leurs  extremit^s,  6tablissant 
ainsi  deux  larges  et  directes  communications  entre  les 
deux  coeurs.  De  lii  une  demi-communaut4  de  vie  et 
de  fonctions,  source  de  phdnomenes  physiologiques  et 
patbologiques  du  plus  haut  intdr^t.”  (See  Fig.  1.  This 
fig.  is  almost  an  exact  representation  of  the  two  negro- 
girls  lately  seen  in  England.) 


ARCHITECTONIC  PRINCIPLES. 


249 


((  Les  deux  scbuvs  n’avaient  ni  le  memo  temperament 
ni  le  nfeme  caractere.  Hdlene  btait  plus  grande,  plus 
belle,  plus  agile,  plus  intelligente,  plus  douce.  Judith, 
atteinte  al’age  de  six  ans,  dune  hemipHgie,  dtait  restee 
plus  petite  et  d’un  esprit  plus  lourd.  Elle  parlait 
neanmoins,  comme  sa  soeur,  trois  langues  : le  hongrois, 
l’allemand,  et  le  fran$ais.  Helene  et  Judith  avaient 
aussi  dans  leurs  voyages  appris  un  peu  d’anglais  et 
d’italien. 

“ Judith,  la  plus  petite,  dtait  fegerement  contrefaite 
et  avait  la  parole  un  peu  . difficile.  Toutes  deux  se  por- 
taient  une  tendre  et  mutuelle  affection,  et  chacune,  dit 
un  contemporain,  souffrait  autant  de  la  triste  position 
de  sa  sceur  que  de  sa  propre  infortune.  Cependant 
durant  leur  enfance  il  leur  arrivait  fifequemment  de  se 
quereller,  et  nfeme  de  se  frapper  l’une  1’autre  it  coups 
de  poings  ; quelquefois  aussi  la  plus  forte  ou  la  plus 
irritee  soulevait  1’ autre  sur  ses  4paules,  et  l’emportait 
malgife  elle. 

" Les  regies  parurent  chez  toutes  les  deux  vers  seize 
ans,  mais  non  en  nferne  temps,  et  il  y eut  toujours  depuis 
des  differences  entr’elles  pour  la  duree,  la  quantity,  et 
lfepoque  de  lfecoulement  menstruel,  malgre  1’unitd  de 
l’oritice  exterieure  de  l’appareil  sexuel.  Elies  dprou- 
vaient  siraultanement  le  besoin  d’aller  a la  selle,  mais 
separement  celui  d’uriner.  Elies  pouvaient  marcher  soit 
en  avant,  soit  en  arri&re,  mais  avec  lenteur,  et  s’asseoir 
en  faisant  ^prouver  it  leur  corps  une  torsion  peu  com- 
mode. L’une  6tant  6veillee,  on  voyait  quelquefois 
l’autre  dormir,  ou  bien  l’une  travaillait  et  l’autre  se 
reposait.  Elies  avaient  eu  simultanement  la  rougeole 
et  puis  la  petite  vdrole  ; et  si  d’autres  maladies  n’at- 
teignirent  que  l’une  des  deux  soeurs,  l’autre  avait  du 
moins  des  acc^s  d’un  malaise  intdrieur,  et  etait  en  proie 
it  un  vif  sentiment  d’anxfet^.  Dans  une  grave  maladie 
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que  fit  Judith  5,  dix-neuf  ans,  on  crut  ddvoir  preparer 
aussi  it  la  mort  la  malheureuse  Helene,  et  lui  admin is- 
trer  encore  pleine  de  vie,  les  derniers  sacreraents. 
Judith  gudrit  cependant,  mais  pour  succomber  trois 
aus  apres,  a une  maladie  de  l’encdphale  et  des  poumons  ; 
alors  se  verifierent  les  provisions  des  medecins. 
Atteinte  depuis  plusieurs  jours  d’une  fievre  legdre, 
Hdlene  perdit  presque  tout  a coup  ses  forces,  tout  en 
conservant  1’ esprit  sain  et  la  parole  libre.  Aprds  une 
courte  agonie  elle  succombe,  victime,  non  de  sa  propre 
maladie,  mais  de  la  mort  de  sa  sceur;  toutes  deux  ex- 
pir'd rent  presque  dans  le  mdme  instant. 

“Dans  une  notice  sur  Hdlene  et  Judith,  un  auteur 
digue  de  foi  (Torkos),  nous  apprend  qu’h  la  naissance 
Helene  parut  d’abord  et  sortit  jusqu’a  1’ombilic,  et  que 
le  reste  de  son  corps,  de  mdme  que  le  corps  tout  entier 
de  Judith,  ne  fut  entierement  degagd  que  longtemps 
apres  (quelques  heures  ?)  La  mere  non  seulement 
survdcut  a cet  accouchement  laborieux,  mais  on  sait 
par  divers  temoignages  qu’elle  eut  depuis  plusieurs 
enfants  robustes  et  bien  conformes.”  (See  Fig.  1, 
Helen  and  Judith.) 

This  degree  of  union  with  partial  fusion  of  some 
parts  of  the  sacro-pelvic  region  of  twin -born  bodies,  is 
designated  “ pygopage  ” (from  pctgeis,  united),  by  Isi- 
dore Geoffroy  Saint  Hilaire,  a still  more  general  degree 
of  fusion  in  the  lower  halves  of  the  twin-bodies  is 
classed  under  the  general  term  of  doubles  sysomiens 
(united  bodies,  aw  aw/j.a),  of  which  he  forms  three  sub- 
divisions under  the  names  of  Psodymes , Xyphodymes, 
and  Derodymes.  Thus  defined  ( dymos , twofold)  : 

“1°.  Psodyme. — Deux  corps  distincts  silpdrieurement, 
des  la  region  lombaire  : deux  thorax  complets  et  sd- 
pards : deux  membres  pelviens.  Quelquefois  les  rudi- 
ments d’un  troisieme. 


ARCHITECTONIC  PRINCIPLES. 


251 


“ II0.  Xyphodyme. — Deux  corps  distincts  superieure- 
ment  : thorax  confondus  inferieurement,  sdpares  supe- 
rieurement : deux  membres  pelviens  : quelquefois  des 
rudiments  d’un  troisierue. 

“ HI0.  Derodyme. — Corps  unique  a une  seule  poitrine 
dont  le  sternum  est  opposd  5.  deux  colonnes  vertdbrales  : 
deux  cous  : membres  thoraeiques,  aussi  bien  que  les 
membres  pelviens,  au  nombre  de  deux  : quelquefois 
avec  les  rudiments  d’une  troisieme.” 

We  need  not  describe  more  fully  each  of  these  varie- 
ties, but  we  quote  his  description  of  a “ Xyphodyme.” 

“ La  Xyphodymie,  dont  nous  connoissons  dejil  un 
grand  nombre  d’examples  chez  l’homme,  est  par  la  com- 
position du  bassin,  plus  rapprochee  encore  de  l’ischio- 
pagie  que  la  psodymie  elle  mdme.  . L’organization  des 
xyphodymes  est  un  melange  de  conditions  organiques 
qu’on  a dejit  vues,  les  unes  chez  les  ischiopages  symeliens, 
les  autres  chez  les  xyphopages;  aux  premiers  ils  ressem- 
blent  par  la  conformation  de  leurs  organes  pelviens  et 
lombaires  ; aux  seconds  par  leurs  organes  sus-ombilico- 
thoraciques.  . . L’etre  double  ne  le  12  Mars,  1820,  & 
Sassari  en  Sardaigne,  qui,  transports  en  France  dans 
l’autonne  de  la  meme  annde,  est  mort  5,  Paris  le  23 
Novembre  h l’&ge  de  huit  mois  et  demi,  et  qui  est 
devenu  cSlhbre  sous  le  double  nom  de  Fita-Cristina 
(see  Fig.  2)  par  les  experiences  et  les  observations 
chaque  jour  repetdes  dont  il  a dte  le  sujet  et  peut-dtre 
la  victime. 

“ Ce  Xyphodyme  a donnd  lieu  en  France  et  & l’etranger 
a de  nombreuses  publications,  dont  quelques  unes,  notam- 
ment  celles  de  MM.  Martin  St.  Ange  et  Castel  offrent 
un  haut  degre  d'intdret  et  dont  l’une  due  a M.  Serres 
est  meme  l’un  des  ouvrages  les  plus  important  que 
possede  la  teratologie.  C’est  a l’aide  de  precieux 
materiaux,  c’est  aussi  d’apres  les  observations  faites  par 
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moi-m^me  sur  Rita-Cristina  pendant  lenr  vie  et  apres 
leur  raort  que  je  vais  retracer  ici  les  principaux  faits  de 
leur  histoire,  et  les  particularity  les  plus  remarquables 
de  leur  organization.  . . 

“ Leur  mere,  femme  robuste,  avait  eu  dejit  huit 
couches  heureuses,  lorsqu’it  lage  de  trente-et-un  ans  elle 
devint  enceinte  de  nouveau.  Se  grossesse  assez  penible 
ne  presenta  d’ailleurs  rien  de  remarquable  et  se  termina 
it  l’epoque  ordinaire.  Ce  furent  les  deux  t6tes  qui  se 
presenterent  d’abord  et  l’accouchement  fut,  assure-t-on 
assez  difficile  pour  que  l’on  dht  recourir  a 1’emploi  de 
Lacs.  L’enfant  double  naquit  cependant  plein  de  vie. 

“ On  ignore  si,  it  leur  naissance,  les  deux  individus 
composans  etaient  egalement  forts  ct  bien  portans ; 
mais  il  est  certain  que,  des  lage  de  trois  mois  et  derni, 
ils  presenterent  entre  aux  une  difference  tres  sensible. 
D’apres  des  observations  dues  au  Docteur  Malagodi,  le 
sujet  place  au  cote  gauche  de  l’axe  d’union,  Cristina, 
avait  la  te$te  plus  ovale  et  surtout  plus  grosse  que  le 
sujet  droit,  Rita.  La  difference  etait  plus  marquee  en- 
core it  six  mois,  et  surtout  ii  huit.  Cristina  paraissait 
forte  et  bien  portante  ; elle  etait  vive,  gaie,  avide  de 
prendre  le  sein  : Rita  etait  maigre  ; sa  peau  generale- 
ment  jaune,  offrait  une  teinte  bleu&tre  it  la  figure;  sa 
figure  avait  une  expression  de  souffrance  ; ses  cris 
etaient  frequens  et  ne  s’appaisaient  point  par  1’offre  du 
sein  qu’elle  ne  prenait  que  rarement  et  pour  peu  d’in- 
stans. 

“ Tel  etait  l’etat  de  Rita-Cristina,  lorsque  commen- 
c&rent  les  froids  d’hiver.  Tenues  dans  une  chambre 
presque  toujours  sans  feu,  decouvertes  plusieurs  fois 
chaque  jour  pour  §tre  soumises  5,  de  nouvelles  investiga- 
tions Rita-Cristina  ne  pouvaient  manquer  de  pdrir  d’une 
prompte  mort.  En  effet,  Rita  fut  prise  d’une  bronchite 
intense  dont  il  fut  impossible  d’arrbter  les  progr&s  au 
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milieu  ties  deplorables  circonstances  oh  se  trouvaient 
placees  les  deux  soeurs.  Ce  fut  trois  jours  seulement 
apres  l’invasion  de  la  raaladie,  que  succomberent 
Rita  et  Cristina  : Rita  dejk  privee  de  sensibilite,  et 
vraiment  a l’agonie  depuis  plusieurs  heures  : Cristina, 
jusqu’au  dernier  moment,  pleine  de  vie  et  de  santd  : sa 
respiration  etait  seulement  un  peu  genee,  son  pouls  plus 
frequent,  et  elle  venait  encore  de  prendre  le  sein,  quand 
tout  h coup,  sa  soeur  expirant,  elle  expira  aussi. 

“ Les  parens  de  Rita-Cristina  etaient  venus  il  Paris 
dans  le  dessein  d’exposer  leur  double  fille  a la  curiosite 
publique  ; mais  la  police  leur  refusa  l'autorisation  neces- 
saire.  II  faut  croire  qu’un  sentiment  d’kumanite  dicta 
seul  ce  refus  ; mais  il  n’est  que  trop  certain  que  la  mort 
de  Rita-Cristina  eut  pour  cause  principale  la  misere  dans 
laquelle  tomberent  ses  parens,  prives  des  ressources  sur 
lesquelles  ils  avaient  compte,  et  n’ayant  pour  dedom- 
magement  que  les  secours  de  quelques  personnes,  et 
les  foibles  produits  des  visites  clandestines  recues 
cbaque  jour. 

“ Les  phenomenes  pkysiologiques  constates  par  l’ob- 
servation  de  Rita-Cristina  sont  du  plus  haut  interet; 
etre  double  il  deux  volontes  et  a doubles  sensations. 
L’une  des  deux  tetes  dormait  d’un  sommeil  profond,  et 
l’autre  demandait  et  prenait  avidement  le  sein  de  sa 
nourrice  ; ou  bien  toutes  deux  eveillees,  l’une  poussait 
des  cris  de  souffrance.l’autre  souriait  paisible  il  sa  mere. 
Si  l’on  cliatouillait  un  bras  de  l’une  des  deux  soeurs, 
elle  seule  percevait  la  sensation,  et  il  en  etait  de  meme 
toutes  les  fois  que  l’on  touchait  une  partie  du  corps  non 
comprise  dans  l’axe  d’union,  cette  partie  fut  elle  un 
cote  de  l’abdomen  commun,  ou  meme  l’un  des  deux 
membres  pelviens.  Agissait  on  sur  la  jambe  droite, 
Rita  seule  le  sentait,  et  non  Cristina  ; sur  la  gauche, 
Cristina  et  non  Rita  : ainsi,  sur  cette  pair  commune  de 
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membres,  l’un  appartenait  exclusivement  A 1’un  des 
corps,  l’autre  a l’autre.  Au  contraire,  toute  action 
exercee  sur  une  partie  comprise  dans  l’axe  d’union,  par 
exemple,  sur  la  vulvc  ou  l’anus,  etait  immediatement 
et  a la  fois  percue  par  Rita  et  par  Cristina. 

“ L’etude  des  fonctions  circulatoire  et  respiratoire  a 
fourni  aussi  plusieurs  resultats  interessans.  Applique 
sur  la  region  cardiaque,  le  stethoscope  fit  entendre  des 
battements  du  pouls  isochrones  chez  Rita  et  chez 
Cristina  : ce  qua  fait  croire  a quelques  medecins  qu’il 
n’existait  qu’un  seul  coeur  pour  les  deux  jumelles  ; mais 
lorsque  Rita  devint  gravement  malade  et  fut  prise 
d’une  fRvre  violente,  l’existence  de  deux  coeurs  dis- 
tincts  devint  des  alors  evidente  (demontre  depuis  par 
l’autopsie),  Rita  ayant  environ  vingt  pulsations  de  plus 
que  sa  sceur.  D’apres  M.  Martin  de  St.  Ange,  Rita 
avait  120  pulsations,  et  Cristina  102;  avant  I’invasion 
de  la  maladie,  l’une  et  l’autre  avait  90  pulsations  par 
minute.  Le  nombre  des  mouvements  respiratoires 
presenta  aussi  quelques  differences,  mais  elles  etaient 
peu  marquees. 

“ Rita  et  Cristina  dprouvaient  separement  les  senti- 
ments de  la  faim,  mais  presque  toujours  ensemble  le 
besoin  d’expulser  les  matieres  fecales.  La  disposition 
de  leur  canal  alimentaire  double  jusqu’au  commence- 
ment de  rileum,  explique  tr6s  bien  cette  difference,  et 
permet  aussi  de  concevoir  un  fait  notd  par  quelques 
observateurs,  savoir,  la  tres  petite  quantity  de  nour- 
riture  prise  habituellement  par  Rita.  Sans  doute 
Cristina,  dont  lappetit  etait  au  contraire  tres  grand, 
contribuait  a soutenir  sa  sceur,  en  faisant  parvenir 
dans  l’ileum  commun  plus  de  matiere  nutritive  qu’il 
n’etait  necessaire  pour  elle-meme. 

“ L’autopsie  de  Rita-Cristina,  faite  avec  soin  par 
M.  Serres,  a montre  les  caracteres  ordinaires  des  zypho- 
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dymes  (c’est  & dire,  a pen  pres  comme  les  psodymes)  ; 
deux  tetes,  deux  cous,  deux  poitrines,  quatre  bras,  un 
abdomen  double  superieurement,  simple  inferieurement, 
porte  sur  deux  membres  pelviens  de  conformation 
normale,  auxquels  s’ajoute  quelques  fois  en  arriere  et 
sur  Taxe  d’union  entre  les  deux  corps  les  rudiments 
d’un  troisieme  membre ; a l’interieur  deux  colonnes 
vertebrales  distinctes  j usque  dans  la  region  lombaire, 
ou  elles  se  confondent  en  une  seule ; un  seule  bassin, 
sans  connection  avec  le  troisieme  membre,  insere  seule- 
ment  par  l’intermediaire  de  ligaments  dans  l’angle 
d’union  des  deux  colonnes  vertebrales  : par  consequent 
les  visceres  thoraciques  tous  doubles  et  independant 
d’un  sujet  a l’autre ; les  visceres  abdominaux  en  partie 
doubles  superieurement,  presqu’entierement  simples  in- 
ferieurement ; un  seul  appareil  sexuel,  un  seul  anus ; 
telle  est  la  conformation  generale  des  psodymes.  La 
xyphodymie,  par  la  composition  du  bassin,  est  plus 
rapprochee  de  l’ischiopagie  que  la  psodymie  elle-meme); 
M.  Serres  a montre  dans  l’organization  de  Rita-Cristina, 
tous  les  caracteres  ordinaires  des  xypbodymes,  mais  il 
s’est  aussi  presente  a Tobservation  quelques  particu- 
larites  curieuses.  De  ce  nombre  est  l’existence  (der- 
riere  la  vessie,  Tuterus,  le  rectum  communs  aux  deux 
sujets  composans)  au  devant  du  bassin  rudimentaire, 
les  rudiments  d’un  second  uteres  tres  imparfait  et 
imperfore,  mais  avec  ses  trompes  et  ses  ovaires  appar- 
tenant,  ceux  du  cote  droit  a Rita,  les  gaucbes  a Cristina ; 
disposition  tout  a fait  analogue  a celle  de  la  region 
pel  vieinne,  cliez  les  ischiopages,  et  qui  sans  doute  sera 
retrouvee  par  la  suite  chez  d’autres  xypbodymes.  Un 
autre  fait  constate  par  M.  Serres,  c’est  l’existence  sur 
l’axe  d’union,  derriere  le  bassin  rudimentaire  posterieur 
d’un  tres  petit  tubercule  arrondi,  recevant  quelques 
branches  vasculaires  iscbiatiques  et  fessieres,  et  repre- 
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sentant  dans  son  etat  le  plus  rudimentaire,  ce  troisieme 
membre  commun  aux  deux  sujets  composant  que  l’on 
retrouve  plus  developpe  dans  beaucoup  de  cas  ana- 
logues. Enfin  une  particularity  plus  curieuse  encore 
de  l’organization  de  Eita-Cristina,  c’est  l’etat  tres 
different  de  l’appareil  circulatoire  chez  les  deux  sceurs, 
1’une,  sous  ce  rapport,  bien  conformee  l’autre  atteinte 
d’une  grave  vice  de  conformation.  Eli  effet,  les  troncs 
arteriels  et  veineux  de  Cristina  etaient  normaux  aussi 
bien  que  le  coeur,  mais,  cliez  Eita,  en  ineme  temps  que 
tous  les  visceres  etaient  transposes  comme  il  arrive 
presque  toujours  chez  les  monstres  doubles  pour  un 
des  individus  composans,  il  existait  deux  causes  de 
cyanose,  savoir,  une  triple  perforation  de  la  cloison 
inter-auriculaire,  et  la  presence  de  deux  veines  caves 
superieures,  ouvertes  Tune  dans  l’oreillete  gauche,  de- 
venue  ici  l’oreillette  veineuse,  l’autre  dans  l’oreillette 
droite,  ici  arterielle.  Ainsi  s’explique  la  coloration 
bleue  de  la  face  chez  Eita,  et  cette  faiblesse  gen^rale, 
cet  etat  de  langueur  qui  avaient  frappe  tous  les  ob- 
servateurs. 

“ Sans  cette  structure  imparfaite  de  Tune  des  deux 
cceurs,  Eita-Cristina,  placees  dans  des  circonstances 
favorables,  eussent  pu  sans  donte,  echapper  a tous  les 
dangers  de  la  premiere  enfance  et  parvenir  jusqua 
l’etat  adulte. 

“Vers  le  commencement  du  regne  de  Jacques  IV., 
naquit  en  Ecosse,  au  rapport  du  celebre  poete  et  his- 
torienBuchannan  (‘Eerum  scoticarum  historia,’  liv.  xiii.), 
un  enfant  male  dont  le  corps  unique  inferieurement  et 
double  superieurement,  parait  avoir  realise  tous  les 
caracteres  des  xyphodymes.  Eleve  avec  beaucoup  de 
soin  par  les  ordres  du  roi,  ce  monstre  apprit  plusieurs 
langues  et  devint  habile  musicien.  Ses  deux  moities 
avaient  souvent  des  volontds  opposdes  et  quelquefois 
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meme  se  querellaient  entre  elles.  Cet  etre  double 
mourut  k vingt-huit  ans.”  (It  is  perhaps  hardly  advis- 
able to  translate  these  descriptions  of  congenital  abnor- 
malities, unfit  for  common  readers ; medical  men  gener- 
ally understand  French.) 

These  examples  show  that  certain  degrees  of  ana- 
tomical and  physiological  interfusion  of  organs  and 
functions  may  yoke  twins  in  organic  union  without  de- 
priving them  of  life  after  birth,  although  the  majority 
of  double  monsters  can  only  live  as  long  as  they  remain 
in  the  world  of  embryonic  evolution. 

Exceptional  facts  of  this  kind  in  the  higher  realms  of 
nature  are  more  or  less  general  in  lower  realms.  Her- 
maphrodism,  for  instance,  which  is  very  rare  in  fishes 
(vertebrate  organisms),  is  said  to  be  common  enough  in 
all  classes  of  invertebrata ; and  the  majority  of  flowering 
plants  are  bisexual,  bearing  male  anthers  and  female 
ovaries  and  pistils  in  each  flower. 

Individual  bodies  of  the  higher  animals  and  mau  are 
composed  of  two  bilateral  halves,  fused  together  in 
some  of  the  internal  organs,  and  intimately  united 
(where  not  fused  together)  in  the  median  region  of  the 
body.  These  two  halves  are  of  one  and  the  same  sex 
in  males,  and  also  in  females ; and  curiously  enough 
where  monstrous  twins  are  partially  fused  together  in 
embryonic  life,  they  are  invariably  of  one  sex,  either 
male  twins  or  female  twins,  never  being  known  to  be 
one  a male  where  the  other  is  a female,  although 
common  twins  are  sometimes  of  different  sex. 

It  has  been  computed  by  teratologists  that  the 
monstrous  twin  births  of  double  females  are  as  three 
to  one  compared  with  those  of  double  males,  not  only 
for  those  which  die  at  birth,  but  also  for  those  which 
live  long  after  they  are  born.  Fusional  union,  there- 
fore, of  bilateral  halves  of  the  body,  or  of  two  indi- 
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viduals  in  one  twin  monster,  seems  to  involve  similarity 
of  sex  in  all  the  higher  types  of  organism,  though  not 
in  lower  types,  such  as  bisexual  snails. 

All  known  cases  of  human  “ hermaphrodism,”  so- 
called,  are  examples  of  congenital  deformity,  in  which 
the  genitals  have  been  partly  arrested  in  development, 
and  otherwise  ill-connected  with  vicinal  parts  of  the 
body.  No  real  case  of  a male  testicle  on  one  side  of 
the  body  and  a female  ovary  on  the  other  side  has  ever 
been  observed  in  man,  or  in  any  of  the  higher  animals. 
It  has  been  affirmed  that  real  cases  of  bisexual  her- 
maphrodism have  been  observed  in  some  species  of 
fishes  ; that  is  to  say,  a female  roe  has  been  found  in 
one  half  of  the  body  and  a male  milt  in  the  other,  and 
Isidore  Geoffroy  Saint  Hilaire  (vol.  ii.  page  40)  gives 
the  following  list  of  such  reputed  cases,  recorded  in 
various  works  on  physiology  : — sturgeon,  carp,  goilze, 
salmon,  cod ; other  authors  have  mentioned  perch  ; but 
no  experiments  have  been  made  to  prove  that  such 
apparent  cases  of  bisexual  hermaphrodism  were  really 
capable  of  reproducing  the  species ; while  the  mere 
existence  of  one  ovary  of  a female  fish  becoming  soft 
by  degeneration,  where  the  other  was  sound,  might 
cause  observers  to  mistake  the  soft  degenerate  ovary 
for  the  naturally  soft  milt  of  a male  fish.  Pathological 
cases  of  this  kind  may  possibly  have  been  mistaken, 
since  we  are  not  told  how  many  individuals  of  any  one 
of  these  species  of  fishes  had  been  observed ; nor 
whether  any  individuals  of  such  species  are  known  to 
be  unisexual.  We  may  observe,  however,  that  although 
no  proof  of  individual  bisexuality,  capable  of  reproducing 
the  species  by  self-fecundation  in  any  of  the  higher 
animals,  has  ever  been  known,  the  semblance  of  bisexu- 
ality in  barren  individuals  is  not  very  rare  in  all  classes 
of  vertebrata  ; such  congenital  deformities  of  birds  and 


ARCHITECTONIC  PRINCIPLES. 


259 


mammals,  as  well  as  fishes,  being  noted  in  the  general 
list  given  at  page  40  of  the  second  volume  of  Isidore 
Geoflreoy  Saint  Hilaire’s  work  on  “Teratology:  namely, 
in  man ; in  the  gibbon ; in  dogs,  rats,  hares ; in  horses 
and  asses ; in  sheep,  goats,  and  deer ; in  fowls  ; there  is 
no  case  known  of  I’eptiles,  and  those  of  fishes  are  very 
doubtful ; still,  as  real  hermaphrodism  exists  in  plants 
and  in  some  of  the  articulata,  such  as  “ lobsters , coleop- 
ters,  and  numerous  species  of  moths  and  butterflies,’' 
we  may  imagine  exceptional  cases  of  imperfect  bisexu- 
ality in  the  bilateral  halves  of  individual  bodies  of  the 
higher  animals  and  man. 

CAUSES  OF  ORGANIC  ABNORMALITIES. 

Various  Opinions. — Isidore  Geoffroy  Saint  Hilaire 
gives  a rapid  history  of  ancient  and  modern  opinions 
concerning  the  causes  of  organic  monstrosity  as  the  con- 
clusion of  his  treatise  on  “ Teratology.”  These  opinions 
oscillate  between  ideas  of  original  monstrous  germs  and 
ideas  of  disturbing  accidental  conditions  of  gestation  or 
incubation.  Numerous  facts  are  quoted  in  support  of 
both  opinions,  and  to  some  extent  the  question  remains 
undecided,  although  the  influence  of  disturbed  evolu- 
tion on  natural  germs  has  gained  much  ground  lost  by 
the  theory  of  original  abnormal  germs. 

We  refer  the  reader  to  the  book  for  a history  of  the 
controversy,  and  observe  that  the  question  has  not  been 
stated  in  all  its  bearings,  neither  with  regard  to  facts 
nor  theory.  Let  us  see  a fuller  statement  of  facts  and 
their  antecedents. 

1°.  Genealogical  antecedents  are  psychological  as  well  as  physiological. 

2°.  Monstrous  births  occur  in  nearly  all  animal  species  as  well  as  in 
the  human  race. 

3°.  Imperfect  embryonic  evolutions  are  observed  to  consist  of  the  non- 
formation and  the  arrested  developments  of  certain  parts  of  the 
organism. 

4°.  External  conditions  are  known  to  have  great  influence  on  the  growth, 
development,  health,  or  disease  of  a well-formed  healthy  infant 
after  it  is  born,  as  well  as  on  the  foetus  in  the  womb. 
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Unfavourable  conditions  of  gestation,  may  account  for 
malformations  which  are  the  result  of  arrested  develop- 
ments in  parts  of  the  organism  ; hereditary  disease  may 
account  for  scrofulous  and  cancerous  diathesis  ; but 
what  is  the  cause  of  abnormal  divisions  and  ramifica- 
tions of  blood-vessels  in  otherwise  healthy  and  well- 
formed  individuals,  and  of  splanchnic  inversions  of 
internal  viscera  (heart  and  vessels,  stomach,  liver,  kid- 
neys, etc.)  in  animals  and  in  mankind  ? Why  are 
twin -born  individuals  sometimes  separately  formed, 
while  others  are  conjoined  inseparably  in  one  or  several 
parts  of  their  bodies?  Here  we  come  to  a difficult  part 
of  the  problem,  not  accounted  for  by  hereditary  physio- 
logical and  psychological  influences.  Varieties  of  arterial 
and  venous  distribution,  which  are  very  common,  are 
not  known  to  be  hereditary,  except  in  some  cases  of  six 
toes  on  each  foot : inversions  of  visceral  arrangement 
are  not  known  to  be  hereditary  ; the  inseparable  con- 
junction of  twins  is  not  known  to  be  hereditary,  nor 
even  to  be  the  result  of  unfavourable  conditions  of  ges- 
tation, either  in  animals  or  in  man.  Here  we  must 
refer  to  psychological  causes,  anterior  and  superior  to 
physiological  conditions,  as  a part  of  the  providential 
plan  of  creation  and  evolution.  All  ideas  of  fortuitous 
contact  and  consequent  adhesion  or  fusion  of  contiguous 
parts  of  the  bodies  of  twins  in  uterohave  been  banished 
long  ago  by  the  observations  of  Winslow,  Haller, 
Meckel,  and  Geoffroy  Saint  Hilaire  with  regard  to  the 
fads  of  conjunction  and  fusion  occurring  invariably  be- 
tween homologous  organs  and  the  same  external  aspects 
of  the  two  bodies,  namely,  face  to  face,  back  to  back, 
side  to  side  ; never  the  front  of  one  body  to  the  side  or 
the  back  of  the  other,  nor  the  fusion  of  one  organ  with 
another  of  a different  order  in  the  other  body.  This 
invariable  law  of  like  beiim  fused  with  like  in  all  double 
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monsters  is  a proof  of  regularity  and  order  in  the  phe- 
nomena of  abnormal  twofold  evolutions. 

How  can  we  account  for  this  ? By  the  “ Delpecli  and 
C'oste”  notion  of  electric  currents  being  in  the  same 
direction  in  both  bodies  of  twin  monsters,  and  in  oppo- 
site directions  where  twins  are  not  linked  together  in 
any  way  ? That  is  an  insufficient  supposition. 

Incarnation  is  the  work  of  a psychological  principle 
(or  soul)  of  a given  type,  subject  to  physiological  condi- 
tions of  gestation  and  metamorphic  evolution.  We 
know  the  physiological  conditions  of  secretion,  fecunda- 
tion, ovulation,  and  gestation,  as  genealogical  antece- 
dents of  birth  ; but  we  do  not  know  the  potential  or 
psychological  antecedents  of  living  souls,  nor  the  provi- 
dential supervision  of  incarnational  principiations.  We 
know  that  the  ethereal  substance  of  a spiritual  body 
is  fused  with  the  material  elements  of  a natural  body 
by  processes  of  embryonic  evolution,  and  separated  from 
them  by  processes  of  death  and  resurrection  ; but  we  do 
not  know  exactly  how  two  spiritual  bodies  can  be  par- 
tially fused  in  one  physical  monster  of  dual  unity.  We 
know  how  the  living  foetus  in  the  womb  can  be  inclosed 
within  the  body  of  the  mother  ; but  we  do  not  know 
exactly  how  a spirit  can  take  possession  of  the  natural 
body  of  another  person  in  a state  of  trance,  and  use  the 
organs  of  that  body,  while  the  entranced  person  is  un- 
conscious of  the  fact.  Is  this  kind  of  temporary  posses- 
sion of  one  body  by  two  spirits  at  the  same  time  any- 
thing like  the  permanent  possession  of  some  parts  of 
* the  same  dual  monster  body  by  two  individual  souls  at 
the  same  time  ? Has  the  spiritual  world  any  occasional 
voluntary  influence  over  the  incarnation  of  twin  souls 
in  partially  fused  dual  bodies,  as  inJividual  spirits  are 
known  to  have  power  occasionally  to  possess  the  natural 
bodies  of  entranced  persons  ? And,  if  so,  for  what  pur- 
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poses  in  the  providential  economy  of  nature  ? Can  two 
souls  be  at  the  same  time  partly  clothed  with  mortal 
flesh  in  upper  parts  of  a double  body,  and  unclothed 
with  flesh  in  one  of  the  lower  limbs,  as  in  the  case 
Rita-Christina,  where  the  right  limb  was  felt  to  be 
sensitive  by  the  right  individual,  and  the  left  by  the 
left  person  only  ? 

This  is  a very  remarkable  fact  of  human  duality  in 
unity,  but  there  are  still  more  remarkable  facts  in 
lower  forms  of  life,  such  as  are  described  in  the  follow- 
ing case  : 

“ Trembley  first  divided  polypes  and  earthworms 
into  several  parts,  and  saw  that  each  part  became  a 
complete  living  animal.  Recent  experiments  show 
that  an  earthworm  divided  lengthwise,  through  the 
head  and  neck,  also  forms  each  part  into  a complete 
head  and  neck,  and  continued  to  live  as  an  animal  with 
two  heads.  Each  of  these  being  again  carefully  divided, 
the  worm  continued  to  live  with  one  body  and  four 
heads.” 

This  experimental  fact  leads  us  to  ask  if  there  are 
invisible  souls  of  worms  able  to  possess,  in  common, 
separate  heads,  while  the  rest  of  their  invisible  bodies 
are  fused  together  in  one  visible  series  of  physiological 
segments  1 

Is  not  man’s  attention  more  strongly  drawn  to  the 
study  of  nature  by  such  exceptional  phenomena  than 
by  the  ordinary  sequence  of  events  ? and  does  he  not 
obtain  the  means  of  discovering  her  occult  modes  of 
action  in  such  cases  more  readily  than  in  normal  modes 
and  degrees  of  evolution  ? He  does  assuredly,  as  the 
history  of  human  science  and  discovery  abundantly 
testifies.  There  has  been  a known  use,  then,  in  these 
abnormal  fusions  and  evolutions,  and  we  may  infer  that 
other  uses  are  yet  to  be  discovered  in  them. 
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Beyond  the  constant  fact  of  like  parts  being  joined 
to  like  in  all  known  cases  of  double  monsters,  and  de- 
fined by  Geoff L’oy  Saint  Hilaire  as  “ the  law  of  affinity  of 
like  for  like  ’ [soi  jpouv  soi ).  Physiologists  andTerato- 
Jogists  have  no  conception  of  a supernatural  cause  for 
the  origin  of  double  monsters.  They  have  carefully 
noted  cases  of  maternal  troubles  of  body  and  of  mind 
being  injurious  to  the  foetus  in  the  womb.  Violent 
physical  or  emotional  shocks  during  the  first  or  second 
months  of  pregnancy  cause  the  foetal  brain  to  remain 
very  rudimental  at  the  time  of  birth,  there  being  hardly 
any  brain  at  all  in  the  skull  of  the  infant ; violent 
shocks  during  the  third  or  fourth  months  of  pregnancy 
arrest  the  development  of  the  foetal  brain  at  that  stage 
of  embryonic  evolution,  and  the  child  is  born  a monster 
unable  to  live.  Authentic  cases  of  this  sort  are  given 
in  detail  by  Isidore  Geoffroy  Saint  Hilaire  in  his  treatise 
on  “ Teratology,”  vol.  iii.,  page  540.  Les3  marked  cases 
of  malformation  in  the  foetus,  such  as  club-foot,  hare-lip, 
etc.,  are  known  to  be  the  result  of  weak  health  or  de- 
pressing emotions  in  the  mother  during  pregnancy. 
Congenital  deformities  of  all  degrees  of  malformation 
are  thus  connected  with  the  conditions  of  pregnancy  in 
single  foetuses;  but  nothing  is  known  of  the  causes  of 
twin  bodies  conjoined  or  partly  fused  together,  without 
any  real  degrees  of  malformation  in  either  of  the  con- 
joined bodies,  or  with  very  slight  degrees  of  arrested 
development  in  one  of  the  united  twins. 

A definite  number  of  eggs  being  hatched,  give  origin 
to  the  same  number  of  birds  in  a nest ; several  fecund 
ova  in  the  uterus  of  a rabbit  give  origin  to  a litter  of 
young  rabbits  ; separate  ova,  in  like  manner,  may  give 
origin  to  twins  in  the  human  species  ; bat  what  is  the 
cause  of  double  or  treble  monsters  in  animal  and  in 
human  parturitions,  where  there  is  regularity  of  con- 
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junction  between  like  and  like  in  the  united  parts  ? 
Are  such  phenomena  due  to  merely  accidental  condi- 
tions of  ovulation  and  gestation  ? or  to  a higher  law  of 
exceptional  manifestation  in  the  providential  economy 
of  incarnation  ? 

The  laws  of  oi'der  which  rule  in  such  exceptional 
cases  of  embryonic  evolution  are  beyond  the  present 
ken  of  biological  science.  We  may  imagine  that  the 
potential  vital  forces  of  human  nature  are  exercised 
mainly  in  the  formation  of  the  body  in  the  womb  ; and 
improved  by  processes  of  metamorphic  evolution,  in 
natural  alternations  of  individual  existence  ; that  the 
instinctual  intellect  of  human  nature  is  continuously 
exercised  and  improved  by  successive  alternations  of 
experiential  life  in  the  natural  world ; that  the  moral 
nature  of  mankind  is  gradually  improved  by  successive 
alternations  of  existence  in  different  worlds ; that  the 
highest  degrees  of  human  perfectibility  in  all  its  powers 
of  will  and  understanding  exist  only  in  the  celestial 
world  of  perfect  uses,  beauty,  love,  and  wisdom  ; and 
this  hypothesis  agrees  well  enough  with  all  that  we 
can  gather  from  the  Revelations  of  the  Spirit  in  the 
Bible.  In  accordance  with  these  views  we  may  note 
that  the  portraits  of  men  and  women  of  European 
races  in  the  middle  ages  are  generally  more  ugly  than 
the  portraits  of  individuals  of  the  same  races  in  the 
present  century  ; and  the  history  of  Scandinavian  ideas 
of  paradise,  in  which  the  souls  of  heroes  are  supposed 
to  spend  their  revels  in  drinking  the  blood  of  their 
enemies  in  the  skulls  of  their  victims — these  ideas  of 
the  moral  state  of  human  nature  in  paradise  are  cer- 
tainly inferior  to  our  Christian  ideas  of  spiritual  life  in 
heaven.  History  seems  to  show  that  each  new  genera- 
tion is  superior  in  physical  form  and  in  ideal  concep- 
tions of  moral  happiness  to  the  generations  which  have 
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gone  before ; not  among  savage  tribes,  but  in  civilized 
communities.  Our  present  business  is  mainly  with  the 
laws  of  order,  number,  weight,  and  measure  in  all 
known  kinds  and  degrees  of  organic  unity  in  the  visible 
world,  and  with  the  correlations  of  these  facts  and  laws 
with  those  of  unknown  worlds  of  life  and  organization. 
An  organic  science  of  vital  phenomena  in  visible  worlds 
thus  becomes  the  basis  of  an  organic  philosophy  of  life 
and  progressive  perfectibility  in  higher  spheres. 

Co-ordincitive  laws  of  association  in  concentric  and 
bilateral  parallels  of  order  have  been  verified  in  the 
analysis  of  human  nature  (body,  soul,  mind,  and  spirit), 
and  in  the  epicosmic  realms  of  nature — in  which  the 
atmosphere,  the  ocean,  and  the  land  form  three  con- 
centric spheres  enveloping  the  central  body  of  the 
planet.  Bilateral  and  bipolar  hemispheres  are  also 
manifest  in  the  globe.  The  solar  system  is  a co-ordi- 
nate association  of  cosmic  bodies  in  concentric  order  of 
arrangement,  since  all  the  planets  revolve  in  orbits 
round  the  sun,  as  moons  revolve  in  concentric  order 
around  planets.  From  these  known  facts  of  co-ordi- 
nate association  of  forms  and  forces,  relative  positions 
and  modes  of  motion,  in  the  cosmic  universe,  we  may 
infer  that  the  co-ordinate  correlations  of  natural  and 
“ supernatural  ” spheres  of  existence  are  concentric 
with  regard  to  space  ; and  that  spiritual  spheres  sur- 
round and  permeate  natural  worlds,  just  as  the  atmo- 
sphere surrounds  and  permeates  the  ocean  and  the 
external  crust  of  the  earth. 

Besides  co-ordinative  laws  of  association  in  concentric 
and  in  hernial  parallels  of  order,  there  are  subordinative 
laws  of  association  in  hierarchal  progression  from  the 
highest  to  the  lowest  ranks  of  constituent  parts.  In 
the  human  body  simple  elements  of  matter  are  asso- 
ciated in  organic  cells  ; these  again  are  associated  in 
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organic  tissues  ; which  tissues  are  subservient  to  defi- 
nite uses  in  special  organs  ; and  these  organs  are  asso- 
ciated together  in  small  groups,  as  subordinate  members 
of  sub-series,  the  constituent  parts  of  series,  to  form  a 
special  apparatus  of  high  or  low  degree  of  rank  in  a 
complete  system  of  bones  or  muscles,  nerves  or  skin. 

Here  we  come  to  an  association  of  systems  in  which 
the  organic  laivs  of  number  become  conspicuous. 
Seven  distinct  systems  with  five  sub-systems  form  the 
collective  unity  of  each  bilateral  half  of  the  complex, 
organism  of  the  human  body. 

There  are  also  elements  of  internal  and  external  con- 
nexion to  be  considered  in  all  cases  ; since  every  finite 
unit  belongs  to  a more  general  finite  unity,  however 
far  we  may  extend  our  analytical  investigation  of  nature 
from  the  infinitely  small  to  the  infinitely  great.  Three 
primary  distinctions,  then,  of  sectional  organic  numbers 
present  themselves  in  all  complex  organisms,  verified  in 
the  analysis  of  a simple  organic  cell— a minute  animal- 
cule, a huge  elephant,  or  in  the  body  of  man — as  well 
as  in  the  analysis  of  the  inorganic  and  organic  realms 
of  nature  in  epicosmic  unity. 

After  the  co-ordinative  and  sub-ordinative  laws  of 
association  in  concentric  and  bilateral  parallels,  and  in 
hierarchal  progressions  of  rank,  come  the  natural  frac- 
tions of  the  organism  in  sections  and  systems,  series 
and  groups  of  organs  ; which  fractions  are  subject  to 
numerical  laws  of  unity,  in  all  integers  of  life  and 
organization.  And  here  biotechnical  science  claims 
alliance  with  mathematical  science. 

What,  then,  are  the  natural  correlations  of  organic 
fractions  and  integers  in  unknown  complex  organisms 
and  worlds,  compared  with  these  laws  of  number  veri- 
fied in  all  the  organisms  of  our  natural  world  ? Are 
there  no  such  correlations  of  organic  fractions  and  in- 
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tegei’s  in  all  possible  worlds,  to  guide  the  human  mind 
in  philosophical  speculations  of  this  order  ? 

Associative  Economy  of  Nature. — Whence  comes 
diversity  in  the  structural  and  functional  characteristics 
of  the  simple  elements  of  mater,  metals,  and  metalloids  ? 
How  is  it  that  inorganic  realms  contain  all  known 
simple  elements  without  exception  (metals  and  metal- 
loids), while  organic  realms  contain  relatively  few  of 
these  elements,  and  those  mainly  of  one  class,  namely 
the  metalloids  ? 

Why  is  it  that  the  natural  lease  of  individual  life  in 
many  known  species,  is  not  the  average  of  life  of  indi- 
viduals ? 

We  may  see  that  the  limits  of  individual  life  allow 
successive  generations  to  come  into  the  world,  but  why 
should  the  natural  lease  of  individual  life  in  any  species 
be  shortened  to  accelerate  the  advent  of  new  genera- 
tions ? 

Many  vegetable  species  serve  as  food  for  animals,  and 
the  flesh  of  inferior  types  serves  as  food  for  higher 
species  and  for  mau.  Young  shoots  are  generally  more 
tender  than  old  vegetables,  and  are  thus  preferred  as 
food  by  herbivorous  animals  ; the  flesh  of  young  animals 
is  generally  more  tender  than  the  flesh  of  old  ones,  and 
is  preferred  as  food  for  carnivorous  species. 

Here  we  see  why  the  natural  lease  of  life  in  vegetables 
and  in  certain  species  of  animals  is  shortened,  in  order 
to  supply  food  for  higher  types  of  organism  ; and  this 
is  evidently  one  cause  of  accelerating  the  ratio  of  re- 
newal in  successive  generations  of  animal  and  vegetable 
species  ; but  why  is  the  natural  lease  of  life  shortened, 
by  war,  pestilence,  and  famine,  in  the  higher  species  of 
animals  and  of  mankind?  These  are  important  ques- 
tions in  the  economy  of  nature.  (See  our  chapter  on 
accelerative  evolution,  Vol.  IY.  page  431.) 
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Questions  of  organic  philosophy  might  be  multiplied 
to  any  extent,  but  where  we  have  no  sufficient  means 
of  discovering  natural  connections  and  correlations  it  is 
more  or  less  idle  to  speculate  on  imaginary  possibilities; 
and  therefore  we  may  leave  problems  of  manifold 
organic  unity,  to  investigate  questions  of  evolutive 
philosophy  and  continuous  existence. 

EVOLUTIVE  PHILOSOPHY. 

Introduction. — The  Positive  philosophy  of  Auguste 
Comte  has  been  supplanted  in  great  measure  by 
Evolutionism,  but  what  are  the  limits  of  Individual 
evolution;  of  social  evolution;  of  realmic  evolution; 
of  epicosmic  and  cosmic  evolution  ? 

The  facts  of  embryogenesis  are  known  ; the  facts  of 
social  evolution  are  known  to  some  extent  in  the 
history  of  mankind ; the  evolution  of  an  organic  realm 
is  roughly  indicated  in  palaeontology ; the  evolution  of 
the  inorganic  realms  is  unknown,  as  well  as  the  origin 
and  formation  of  the  globe  itself,  before  any  form  of 
life  could  be  developed  in  the  waters  or  on  land.  Bold 
speculation  has  ventured  nevertheless  to  propound 
theories  of  cosmic  and  of  epicosmic  evolution. 

Cosmic  evolution. — Laplace  supposes,  and  endeavours 
to  explain  on  physical  and  mechanical  principles,  that 
the  whole  space  now  occupied  by  our  solar  system  was 
once  filled  with  an  incandescent  volume  of  gas  or 
vapour  in  a whirling  state  of  rotation,  in  the  same 
direction  as  the  present  system  ; and  that  external 
rings  of  substance  were  detached  successively  from  the 
original  mass,  to  form  planetary  bodies,  with  or  without 
attendant  satellites,  until  all  the  planetary  bodies  now 
existing  had  been  successively  detached  from  the 
central  mass,  which  still  remains  as  an  incandescent 
body  called  the  sun. 
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These  external  rings  of  incandescent  matter  became 
condensed,  and  being  once  detached  as  planetary 
bodies  from  the  central  mass,  (and  throwing  off 
secondary  rings  around  themselves  to  form  condensed 
satellites,)  began  to  cool  more  or  less  rapidly  at  the 
external  surface,  while  still  remaining  in  the  incan- 
descent state  internally.  During  this  process  of  cool- 
ing, a thin  crust  of  solid  matter  was  formed  to  become 
what  is  now  the  land  ; and  by  degrees  the  vapours  and 
the  vases  outside  of  this  crust  were  condensed  as  water 

O 

in  the  ocean  and  as  an  atmosphere  above  the  ocean. 
This  theory  of  the  formation  of  planets  and  moons  does 
not  include  the  origin  and  evolution  of  comets,  which 
according  to  Laplace  are  strangers  in  the  system  ; but 
Lagrange  admits  them  as  constituent  parts,  and  endea- 
vours to  account  for  the  origin  of  their  very  eccentric 
orbits,  by  means  of  violent  checks  or  perturbations 
which  may  have  transformed  their  primitively  elliptical 
orbits  into  the  more  eccentric  parabolic  or  hyperbolic 
curves,  which  still  have  the  sun  for  a permanent  focus 
of  attraction. 

In  explaining  these  views,  M.  Aug.  Comte  puts 
forth  a new  idea  with  regard  to  successive  evolutions 
and  destructions  of  planets  by  the  natural  forces  and 
mutations  of  substance  within  the  limits  of  the  solar 
system.  In  the  second  volume  of  his  “ Positive  Philo- 
sophy,” page  341,  are  the  following  passages  : “ En 
meme  temps  que  les  rotations  des  planetes  doivent  ainsi 
se  ralentir  sans  cesse,  leurs  orbites  doivent  se  retrecir 
toujours  en  s’arrondissant,  et  leurs  temps  periodiques 
diminuer  par  suite : puisque  la  vitesse  devenant 
moindre  1 action  solaire  acquiert  naturellement  une  plus 
grande  efficacite  : ces  divers  effets  sont  d’ailleurs  non 
settlement  continus,  mais  encore  de  plus  en  plus  rapides. 
Ainsi,  dans  un  avenir  jusqu’ici  completement  inassign- 
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aides,  quoique  nous  puissions  assurer  qu’il  est  infini- 
ment  lointain,  tous  les  astres  de  notre  monde  doivent 
necessairement  finir  par  se  reunir  a la  masse  sola-ire, 
d’oii  ils  sont  probablement  emanes  ; en  sorte  que  la 
stabilite  du  systeme  est  simplement  relative  aux  pertur- 
bations proprement  dites.  Telles  sont  a cet  egard,  les 
indications  generales  incontestables  de  la  mecanique 
celeste.”  . . . Page  383  : “ Nous  savons  en  effet,  que 
par  la  seule  resistance  continue  du  milieu  general,  notre 
monde  doit,  a la  longue,  se  reunir  iuevitablement  a la 
masse  solaire  d’oii  il  est  emane,  jusqu’a  ce  qu’une 
nouvelle  dilatation  de  cette  masse  vienne,  dans  1’im- 
mensite  des  temps  future,  organizer  de  la  meme 
maniere,  un  monde  nouveau  destine  a fournir  une 
carriere  analogue.  Toutes  ces  immenses  alternatives  de 
destructions  et  de  renouvellement  doivent  s’accomplir 
d’ailleurs,  sans  influer  en  rien  sur  les  phenomenes  les 
plus  generaux  dus  a l’action  mutuelle  des  soleils  : en 
sorte  que  ces  grandes  revolutions  de  notre  monde  . . . 
ne  seraieut  que  des  evenements  secondaires,  et  pour 
ainsi  dire  locaux  par  rapport  aux  transformations  v rai- 
ment universelles.”  M.  Comte  says  (page  345)  : 
“Nous  trouvous  que  les  phenomenes  les  plus  generaux 
de  l’univers  ne  peuvent  exercer  aucune  influence  reelle 
sur  les  phenomenes  plus  particulars  qui  s’accomplis- 
sent  dans  l’interieur  de  notre  syst&me  solaire.  Cette 
anoinalie  philosophique  disparaitra  immediatement 
pour  tous  les  esprits  qui  admettront  avec  moi  que  ces 
derniers  phenomenes  sont  les  plus  etendues  aux  quels 
nos  recherches  positives  puissent  veritablement  at- 
teindre,  et  que  l’etude  de  Vunivers  doit  ^tre  desormais 
radicalement  detachee  de  la  vraie  philosophie  natur- 
elle.” 

At  this  stage  astronomers  leave  the  problem  to 
others ; but  as  the  globe  is  now  formed  with  the 
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spheres  of  land,  water,  and  atmosphere  around  it, 
philosophers  take  up  the  question  of  realmic  evolution. 

Realmic  evolution. — Mr.  Darwin  supposes  that 
after  the  sea  and  land  were  formed  some  kind  of  proto- 
plasmic substance  may  have  existed  in  the  water  as  the 
substratum  of  “ a few  organic  cells,  or  possibly  a single 
one,”  which  may  have  given  origin  to  all  the  species  of 
organisms  which  have  ever  existed  in  past  ages,  or 
which  now  exist  in  the  animal  and  vegetal  kingdoms. 
As  a ground  for  this  hypothesis  he  shows  that  slight 
modifications  in  the  form  and  structure  of  some  known 
species,  such  as  that  of  pigeons,  may  be  effected  by 
known  arts  of  crossing  breeds  ; and  he  also  dwells  on 
the  facts  of  embryology,  which  show  that  all  known 
species  of  animals  are  formed  by  the  metamorphic 
evolution  of  complex  organs  from  the  germ  cells  cf 
eggs.  He  supposes  that  a single  cell  into  which  “ God 
first  breathed  life,”  gave  birth  to  other  simple  cells, 
some  of  one  species  and  some  ‘of  another,  and  these 
again  gave  birth  to  more  complex  organisms,  some  of 
one  type,  some  of  another,  until  at  length  by  gradual 
and  successive  transformations  and  hereditary  trans- 
missions, under  changing  conditions  of  food  and  climate 
during  millions  of  ages,  all  the  extinct  species  known 
to  palaeontologists,  and  all  the  living  species  known  to 
naturalists  at  the  present  time,  were  the  outcome  of  suc- 
cessive transformations  of  simple  cells  in  the  different 
directions  of  the  six  known  realms  of  organic  nature. 

Ibis  hypothesis  has  met  with  extensive  acceptation 
from  its  supposed  consistency  with  what  is  known  of 
individual  embryogenesis  and  metamorphic  evolution. 
The  following  quotation  from  the  Times  of  Thurs- 
day, November  8,  1877,  will  give  an  idea  of  the  theory, 
and  of  the  manner  in  which  it  is  taught  in  popular 
lectures : 
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“ Evolution.  • — In  the  third  of  the  course  of 
lectures  on  Evolution  at  the  College  for  Men  and 
Women,  given  on  Friday,  Professor  H.  G.  Seeley  dis- 
cussed the  several  kinds  of  evidence  by  which  the 
doctrine  of  evolution  is  supported.  The  three  leading 
ideas  which  he  reviewed  were — First,  the  fact  that  life 
as  it  exists  on  the  earth  * gradates  ’ from  very  simple 
into  highly  complex  types.  Secondly,  that  a similar 
gradation  in  organization  may  be  observed  in  the 
growth  of  the  embryo,  especially  of  the  higher  verte- 
brata.  Thirdly,  that  the  varied  tissues  in  each  organism, 
such  as  bone,  nerve,  and  muscle,  all  become  evolved 
from  the  common  nutritive  fluid,  the  blood.  In  the 
first  part  of  the  lecture  the  life-history  of  the  amoeba 
was  traced,  and  then  an  attempt  was  made  to  show 
that  all  higher  types  of  life  are  essentially  modified  from 
innumerable  clusters  of  amoebae.  The  hydra  in  its 
development  passes  through  a stage  which  is  essentially 
an  amoeba,  while  all  the  invertebrata  have  their  blood 
filled  with  white  corpuscles  which  in  no  important 
respect  differ  from  amoebae.  The  only  difficulty  in  this 
chain  of  reasoning  was  said  to  be  the  fact  that 
the  origin  of  the  white  corpuscles  of  the  blood  is  not 
absolutely  known,  though  the  weight  of  evidence 
renders  it  probable  that  just  as  the  amoeba  becomes 
encysted  before  reproducing  itself,  so  the  white  cor- 
puscles of  the  blood  become  encysted  in  the  spleen,  and 
therefore  the  life-history  of  the  higher  animals  is  the 
same  as  that  of  the  lowest,  except  that  the  higher 
animals  separate  from  the  common  nutriment  more 
kinds  of  tissues.  The  embryological  evidence  was  illus- 
trated chiefly  by  tracing  the  growth  of  the  chick,  when 
the  analogy  between  the  swim-bladder  of  fish  and  the 
lungs  of  higher  animals  was  discussed.  I he  develop- 
ment of  the  pluteus  in  the  echinoderms  and  of  the 
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amnion  and  allantois  in  vertebrates  was  touched  on  as 
showing  that  structures  are  often  produced  in  develop- 
ment which  evolution  is  at  present  not  competent  to 
explain.  The  origin  of  the  various  tissues  of  the  body 
was  thought  to  be  most  easily  explained  by  tracing  the 
changes  which  one  organ  may  undergo.  Thus,  muscle 
becomes  tendon  by  growth  of  its  sheath  at  the  expense 
of  the  muscle  replaced  by  tendon,  and  in  the  same  way 
tendon  may  become  replaced  by  bone.  Therefore  there 
is  evidence  to  show  that  the  different  structures  of  the 
body  have  a functional  origin.  In  conclusion,  it  was 
pointed  out  that  evolution  is  specialization,  or  the 
development  of  one  part  at  the  expense  of  others. 
Therefore  there  are  always  to  be  noticed  two  distinct 
processes  going  on  side  by  side,  the  development  of  a 
tissue  and  the  wasting  of  the  parts  at  the  expense  of 
which  it  grows.  The  next  lecture  will  be  devoted  to 
the  nature  of  the  evidence  in  favour  of  evolution  from 
living  and  fossil  plants.” 

The  doctrine  here  propounded  is  in  contradiction 
with  that  of  Ch.  Robin,  who  states  that — “ It  is 
demonstrated  now,  that  each  species  of  minute  cell, 
fibre,  or  tube,  differs  from  other  species  with  regard  to 
the  place  of  its  birth  and  the  time  of  its  appearance, 
where  a few  moments  before  it  had  no  existence,  and 
also  with  regard  to  the  mode  in  which  it  is  formed  out 
of  the  homogeneous  substance  from  which  it  is  derived. 
Each  one  is  endowed  with  an  individuality  of  form  and 
structure  which  is  proper  to  itself  from  the  first.  It  is 
not  from  one  primordial  type  of  cellule,  embryonic  or 
otherwise,  that  other  species  of  anatomic  elements,  cells, 
fibres,  or  tubules,  are  derived  by  metamorphic  pro- 
cesses.” (See  pages  222,  223  of  our  Vol.  III.  (“Bio- 
logy ”)• 

Embryonic  Evolution. — Do  the  known  facts  of 
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individual  evolution  throw  any  light  on  the  unknown 
facts  of  epicosmic  evolution  ? To  answer  this  question 
we  may  observe  the  origin  and  evolution  of  a bird  : 

1°.  Type  and  species  of  parents  (goose  or  pigeon). 

2°.  Secretions  of  male  and  female  germs. 

3°.  Fecundation  of  ovum. 

4°.  Ovulation  of  the  fecund  ovum. 

After  this  come  the — 

5°.  Conditions  of  incubation. 

6°.  F ormation  of  a chick  in  the  egg. 

7°.  Care  of  young  by  parent  birds. 

8°.  Growth  of  young  to  adult  state  in  exact  resemblance  to  its  parents, 
and  reproduction  of  simple  eggs,  resembling  that  from  which  the 
bird  itself  has  been  derived. 

In  this'  case  the  albuminous  substance  of  the  simple 
germ  cells  of  the  bird’s  egg  was  not  derived  from  a 
substance  spontaneously  produced,  in  water ; and  after 
the  egg  has  been  formed  it  does  not  give  origin  to  half- 
a-dozen  eggs  of  different  species,  but  to  successive 
generations  of  eggs  and  organisms  of  the  same  species 
as  the  original  birds.  The  same  may  be  said  of  all 
known  species  of  eggs  and  seeds,  animals  and  plants, 
and  also  of  the  human  species. 

The  known  facts  of  individual  procreation  and  evolu- 
tion give  us  no  definite  clue  to  the  unknown  facts  of 
realmic  and  epicosmic  generation  and  evolution.  But 
what  of  social  evolution,  which  includes  the  origin  and 
social  organization  of  collective  mankind  % Have  we 
any  clue  to  a solution  of  this  problem,  which  is  inter- 
mediate between  that  of  individual  and  realmic  evolu- 
tion ? 

Social  Evolution. — This  problem  includes  the 
origin  of  collective  mankind  on  earth,  as  well  as  that 
of  individual  man  in  successive  generations.  Indi- 
vidual parents  procreate  offspring  of  their  own  species, 
as  far  as  physiological  origin  and  evolution  are  eon- 
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earned ; but  where  do  souls  come  from  to  animate  the 
matter  of  an  ovum  and  give  human  form  to  a foetus  in 
the  womb  ? that  is  a question  which  cannot  be  separated 
from  the  facts  of  physiological  evolution  in  the  human 
species,  nor  in  lower  types  ; for  some  principle  of  life 
gives  form  to  a chick  in  the  egg  during  the  period  of 
incubation. 

Even  Mr.  Darwin  supposes  that  when  once  a simple 
organic  cell  was  formed  from  protoplasmic  substance, 
“ God  breathed  life  into  it,”  although  his  followers 
assume  that  potential  life  is  dormant  in  all  kinds  of 
eggs  and  seeds.  This  is  a fundamental  question  of 
evolution  in  all  kinds  of  organism. 

Does  matter  give  origin  to  life,  or  does  life  give 
organic  form  to  matter  ? Inorganic  substance,  such  as 
air  and  water,  containing  simple  elements  in  solution, 
may  possibly  give  origin  to  protoplasmic  substance  ; 
but  what  principles  of  potentiality  give  life  and  form  to 
simple  cells  by  means  of  incubation  and  metamorphic 
evolution  ? Do  not  such  principles  of  life  and  form 
exist  in  universal  nature  before  they  appear  clothed  in 
visible  forms  on  our  globe  ? that  is  the  real  question  ; 
because,  if  they  do,  we  can  easily  imagine  the  origin  of 
species  in  simple  organic  cells,  and  the  successive  evolu- 
tion of  any  number  of  different  types  ; whereas,  if 
they  do  not,  we  cannot  account  for  the  persistence  of 
life  and  form  in  the  human  soul  after  it  has  left  the 
mortal  body. 

We  have  explained  this  view  in  our  fourth  volume, 
showing  that  the  question  of  heterogenesis , as  the 
physiological  origin  of  certain  species,  would  make  no 
difference  to  that  of  supramundane  pre-existence  and 
mundane  origin  for  any  species  of  organism,  vegetal  or 
animal.  In  this  view,  religion  has  nothing  to  fear  from 
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evolutive  philosophy,  and  realmic  evolution  is  just  as 
easily  conceived  as  individual  and  social  evolution. 

If  the  principle  of  life  and  form,  which  animates  and 
transforms  the  matter  of  an  egg  of  any  kind,  comes  in 
all  cases  from  a higher  world  of  unseen  spiritual  exis- 
tence, it  matters  little  how  the  primary  organic  cells  of 
matter  were  first  derived  from  inorganic  substance. 

The  Darwinian  hypothesis  may  be  true,  or  partly 
true,  or  wholly  untrue  ; in  any  case  it  does  not  matter 
in  the  least,  whatever  the  means  by  which  the  poten- 
tial living  souls  of  animals  and  human  beings  were  first 
clothed  with  material  substance  upon  earth. 

We  may  ask  if  the  procreation  of  bodies  is  identical 
with  the  creation  of  souls  in  any  world  ? Or  if 
an  invisible  world  of  souls  in  spiritual  forms  co- 
exists at  present  with  the  visible  world  of  souls  in 
mortal  bodies;  and  if  souls  can  exist  now  without 
mortal  bodies  in  a spiritual  world,  may  they  not  have 
existed,  during  millions  of  ages,  in  supernatural  forms 
before  they  came  into  the  visible  world  on  our  globe  ? 
May  not  souls  exist  invisibly  in  ethereal  forms  where 
physical  conditions  do  not  admit  of  life  in  natural 
bodies,  as  in  the  moon  ? 

From  these  considerations  we  may  see  that  neither 
the  spontaneous  generation  of  protoplasmic  substance, 
nor  the  organic  procreation  of  eggs  and  seeds  by  animals 
and  plants,  are  sufficient  to  account  for  the  creation  of 
potential  forms  and  forces  in  spiritual  worlds  before 
any  living  forms  exist  with  mortal  bodies  in  a natural 
world.  The  problems  of  soul  creation,  then,  are  quite 
distinct  from  those  of  physical  procreation. 

We  have  no  means  of  solving  problems  of  creation, 
but  we  have  some  means  of  dealing  with  questions  of 
evolution.  We  may  ignore  the  continuation  of  animal 
life  after  death,  but  we  cannot  avoid  the  question  of 
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human  life  and  destiny.  We  may  ask  in  what  manner 
individual  and  collective  life  and  progress  in  the  natural 
world  are  connected  with  individual  and  collective  life 
and  progress  in  the  supernatural  world. 

Having  defined  the  evolutive  series  of  phases  of  life- 
history  on  earth,  we  may  form  a like  series  of  phases 
of  life-history  in  heaven,  and  the  symbols  of  one  cycle 
may  serve  as  indications  of  successive  phases  of  the 
other  cycle,  thus  : 


H 


Earth  Life  Cycle. 

O.  Incarnative  transition.  a 

'K  Ascending  period  of  growth. 

'l>.  Meridian  period  of  life. 

•*.  Declining  period  of  life. 

®.  Decarnative  transition. 


Higher  Life  Cycle. 

®.  Translation  to  other  worlds  (?). 

Declining  phase  of  spiritual  life, 
e.  Meridian  phase  of  spiritual  life. 
* . Improving  phase  of  progress. 

0.  Purgatorial  transition. 


Here  we  postulate  the  possibility  of  progress  in  the 
spiritual  world  as  well  as  in  the  natural ; and  we  sup- 
pose that  souls,  being  more  or  less  soiled  by  life  in  this 
world,  need  to  undergo  a process  of  purification  after 
resurrection  before  they  can  enter  into  a pure  spiritual 
home,  to  grow  in  holiness  and  understanding  as  the 
body  and  the  soul  grow  in  strength  and  knowledge 
here  below.  The  length  of  time  may  be  vastly  different 
in  natural  and  spiritual  world  cycles  without  making 
any  difference  to  the  principle  of  progressive  phases  of 
evolution  in  all  possible  worlds  of  existence.  We 
know  that  all  human  beings  are  imperfect;  and  as  they 
leave  this  world  imperfect  in  benevolence  and  in  ra- 
tionality, so  they  enter  into  the  other.  We  may  easily 
conceive,  therefore,  the  possibility  of  improvement  in 
both  will  and  understanding  after  leaving  this  earth- 
life  ; and  hence  the  idea  of  evolutive  progress  of  souls 
in  a higher  world. 

But  what  of  the  declining  phase  of  spiritual  life  and 
the  translation  of  souls  from  one  world  to  another  ? Do 
human  souls  migrate  from  the  spiritual  world  of  our 
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planet  to  invisible  spheres  of  life  on  other  planets  ? or, 
do  they  return  from  the  spiritual  to  the  natural  world 
of  this  planet  by  means  of  reincarnation  ? or,  may 
some  souls  return  to  earth,  while  others  migrate  to 
higher  spheres  ? — this  is  an  open  question.  Still,  as 
questions  of  individual  evolution  are  closely  related  to 
questions  of  collective  evolution  and  social  progress  on 
earth,  we  can  hardly  avoid  admitting  that  (as  procrea- 
tions of  bodies  are  not  creations  of  souls)  each  new 
generation  must  consist  of  the  incarnations  of  living- 
souls  from  the  potential  upper  spheres ; and  we  may 
easily  conceive  that  the  improvement  of  souls  in 
spiritual  life  above,  may  give  back  to  earth-life  souls 
prepared  for  better  work  and  higher  aspirations  in  each 
new  generation  ; whereby  social  progress  and  collec- 
tive evolution  are  continuous  in  both  worlds  simulta- 
neously, and  are  strongly  marked  in  this  world  by 
social  evolution  in  all  civilized  communities. 

This  leads  us  naturally  from  problems  of  individual 
evolution  in  all  worlds  to  questions  of  collective  evolu- 
tion in  all  worlds  ; and  also  from  questions  of  natural 
evolution  to  questions  of  spiritual  and  perfective  evolu- 
tion, as  problems  of  Perfective  Philosophy.  But,  as 
sceptical  philosophers  hold  sway  over  the  minds  of  the 
present  generation  in  all  scientific  speculations,  we 
must  further  analyze  their  views  before  we  investigate 
problems  of  religion  or  perfective  philosophy. 

Paleontological  Evolution. — A play  upon  words 
may  pass  for  science  without  explaining  anything  ; and 
this  seems  to  us  the  case  in  the  current  use  of  such 
words  as  “ the  origin  of  species,  the  struggle  for  life,  the 
adaptation  of  internal  faculties  to  external  conditions 
of  existence,  the  modification  of  organs  by  such  adap- 
tations, the  survival  of  the  fittest  and  the  extinction 
of  unfittest  by  natural  selection,  the  transmission  of 
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acquired  faculties  and  forms  by  hereditary  descent,  the 
identical  processes  of  metamorphic  evolution  in  palm- 
ontology  and  embryology.  The  ideas  are  simple  enough, 
but  what  of  the  facts  ? 

The  result  of  incubation  is  the  development  of  a 
certain  number  of  organs,  some  of  which  become  useless 
and  are  cast  away  when  the  chick  is  hatched,  while 
others  remain  as  permanent  parts  of  the  complex 
organism.  Such,  in  brief,  are  the  main  facts  of  em- 
bryonic evolution. 

In  palaeontological  evolution  some  species  have 
become  extinct,  while  others  (from  the  lowest  to  the 
highest  grades)  have  remained  permanent,  although 
some  of  them  are  not  unlikely  to  disappear  in  time  ; 
such,  for  instance,  as  wolves  and  tigers,  not  to  mention 
many  others.  This  fact  of  temporary  species  may  be 
analogous  to  that  of  temporary  organs  in  the  evolution 
of  an  individual  organism  ; but  what  of  permanent 
organs  in  one  case  and  permanent  species  in  the 
other \ 

Struggle  for  existence,  applied  to  palaeontological  phe- 
nomena, has  no  parallel  factor  in  embryology,  and  the 
hereditary  descent  which  governs  embryo  genesis  has 
no  corresponding  factor  in  epicosmological  evolution, 
unless  we  suppose  that  the  end  of  metamorphic  changes 
will  reproduce  the  same  type  of  collective  organism 
as  that  from  which  it  was  at  first  derived  ; and  this  im- 
plies that  the  real  origin  of  all  Forms  is  in  the  invisible 
potential  spheres  of  life  before  the  t}rpical  reality  is 
realized  by  evolutive  pi'ogression  in  the  visible  world. 

Again.  Mankind  appeared  on  earth  after  all  the 
known  species  of  animal  and  vegetal  organism  had 
been  evolved  ; and  some  known  types  of  animal,  such 
as  that  of  the  dodo,  have  become  extinct  within  the 
memory  of  man,  while  several  other  species  are  not 
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unlikely  to  become  extinct  as  mankind  increases  in 
numbers  and  in  power  to  occupy  and  cultivate  the 
earth.  What  is  to  be  the  outcome  of  these  extinctions  ? 
not  to  mention  the  inevitable  doom  of  certain  human 
races,  such  as  those  of  American  Indians  and  forlorn 
Australians  ? what  is  to  be  the  outcome  of  palaeonto- 
logical and  sociological  evolutions,  which  are  now  in 
manifest  co-existence  and  co-operation  on  the  surface  of 
this  earth  ? 

Palaeontological  and  Sociological  Evolution.' — 
At  the  end  of  past  geological  evolution  comes  the 
appearance  of  mankind  on  earth  and  the  beginning  of 
sociological  evolution.  The  facts  of  geological  history 
are  but  imperfectly  recorded  in  the  successive  strata  of 
the  earth-crust  ; the  facts  of  human  history  are  im- 
perfectly recorded  in  the  books  and  monuments  of 
former  ages.  Yet  these  are  the  only  books  we  have  to 
consult  in  the  study  of  geological  and  sociological  evo- 
lution. How  are  we  to  interpret  these  documents  of 
history  and  jDalaeontology  ? 

We  want  to  understand  the  life-history  of  the  organic 
realms  of  nature,  and  the  life-history  of  mankind  on 
earth.  Have  we  any  means  of  observing  and  analyzing 
a life- history  of  any  kind  or  degree  ? The  life-history 
of  an  individual  organism  ; of  a collective  species  of 
animal  or  plant ; of  a collective  realm  of  any  type  ? 

We  have  a number  of  imperfect  documents  concern- 
ing the  life-history  of  the  collective  species  of  mankind, 
and  the  collective  realms  of  six  different  types  of  or- 
ganism, but  these  are  just  the  documents  we  want  to 
understand.  We  have  complete  life-histories  of  in- 
dividual organisms,  and  these  are  our  standards  of 
comparison.  Shall  we  select  for  this  purpose  the  life- 
history  of  the  lowest  type  of  individual,  or  the  highest  ? 
Which  of  these  extremes  is  most  complete  and  suitable 
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for  such  a purpose  ? Evidently  the  highest  is  that  of 
individual  man  ; but  any  other  individual  life-history 
may  be  sufficient  for  our  present  purpose,  and  more 
convenient,  as  better  known.  Hence  it  is  we  have 
mentioned  the  life-history  of  a bird. 

Two  of  the  most  remarkable  phenomena  of  embryonic 
evolution,  are  the  transitory  existence  of  certain  organs 
of  the  foetus,  and  the  permanent  existence  of  others ; 
in  the  collective  life-history  of  organic  realms  and  of 
mankind,  we  may  observe  analogous  phenomena  : some 
species  of  plants  and  animals  have  been  only  transitory, 
while  other  species  have  remained  hitherto  persistent. 
Some  races  of  mankind,  unable  to  improve,  seem  doomed 
to  become  extinct,  while  others  are  destined  to  multiply, 
so  as  to  have  dominion  over  the  earth.  This  seems  to 
be  a law  of  collective  evolution  ; some  races  being 
doomed  to  gradual  extinction  while  others  are  per- 
petuated by  “natural  selection.”  What  is  there  analo- 
gous to  this  in  individual  evolution  ? 

Individual  life-history  includes  both  metamorphic 
evolution  before  birth  and  experiential  evolution  after 
birth  ; and  both  are  involved  in  the  collective  evolution 
of  mankind.  Whole  generations  of  individuals  pass 
away  as  transitory  factors  of  society,  in  the  general 
evolution  of  humanity  ; and  we  may  easily  see  one 
great  reason  for  this  continuous  succession  of  new 
generations  to  replace  the  old.  Individuals  are  doomed 
to  disappear  because  they  become  old  and  impotent, 
more  or  less  blind  and  deaf. 

Not  only  individuals,  but  certain  families  and  dynas- 
ties, sects  and  corporations,  become  senile  and  impotent, 
unable  to  progress,  and  are  doomed  to  pass  away : 
“ Eyes  they  have,  but  see  not ; ears  they  have,  but 
hear  not.”  And  thus  we  can  easily  understand  why 
individuals,  generations  and  dynasties  pass  away. 
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Human  history  shows  that  many  nationalities  have 
became  extinct  as  well  as  dynasties  and  religious  cor- 
porations, during  the  successive  phases  of  sociological 
evolution ; many  species  of  animals  and  plants  have 
become  extinct  during  the  successive  phases  of  palae- 
ontological evolution. 

Since  certain  human  races  and  animal  species  are 
evidently  doomed  to  disappear  in  time,  we  may  infer 
that  neither  sociological  nor  realmological  evolution 
are  yet  complete,  and  "that  considerable  changes  may 
occur  before  “a  new  heavens  and  a new  earth”  are 
realized  for  mankind  here  below.  It  may  be  that  when 
man  was  brought  upon  the  earth,  the  chief  phases  of 
metamorphic  cosmic  evolution  had  already  been  passed, 
and  that  sociological  evolution  in  connection  with  palm- 
ontological  corresponds  to  the  last  two  or  three  months 
of  human  embryonic  gestation,  when  the  whole  body, 
already  formed,  is  only  strengthened  and  enlarged  by 
further  progress,  although  the  whole  of  the  “ after- 
birth” will  be  cast  away  at  the  critical  time  of  par- 
turition. 

From  this  point  of  view  the  organic  realms  are  now 
completely  formed  in  both  permanent  and  temporary 
species,  to  be  increased  in  numbers  and  improved  in 
various  ways  by  man,  until  the  whole  globe  is  occupied 
and  cultivated  as  a garden,  ultimately  freed  from 
noxious  animal  and  vegetable  species,  as  a fit  habita- 
tion for  regenerate  humanity. 

And  here  we  may  consult  profane  and  sacred 
scriptures  as  revealments  of  the  life-history  of  man- 
kind on  earth. 

What  does  profane  history  record  in  parallel  with 
geological  history  ? Does  it  not  contain  relics  of 
extinct  human  institutions  and  societies,  laws  and 
languages,  arts  and  sciences,  some  of  which,  being 
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more  or  less  akin  to  actual  institutions  and  societies, 
laws  and  languages,  arts  and  sciences,  still  remain  ; 
while  others  have  become  utterly  extinct?  We  need 
not  dwell  on  the  well-known  facts  of  ancient  history, 
or  of  mediseval  history,  to  show  the  parallels  of  tran- 
sitory and  persistent  forms  of  organisms  and  institu- 
tions in  palseontological  and  sociological  evolution  ; but 
certain  parts  of  sacred  history  are  exceedingly  interest- 
ing, not  only  as  records  of  past  ages,  but  also  as  revela- 
tions of  the  celestial  origin  of  mankind  and  the  princi- 
ples of  social  evolution. 

The  interpretation  of  Scripture  is  the  business  of 
divines  ; the  interpretation  of  the  book  of  nature  is  the 
vocation  of  philosophers  ; and  both  philosophers  and 
divines  have  done  their  best  to  explain  the  mysteries 
of  these  two  kinds  of  Divine  revelation  ; but  are  their 
methods  not  defective  in  many  points,  and  their  doc- 
trines equally  imperfect  in  successive  ages,  find  there- 
fore subject  to  continuous  improvements  as  the  world 
advances  in  art  and  science,  industry  and  under- 
standing ? 

Did  not  the  Jews  become  spiritually  old  and  feeble, 
obstinate  and  stiff-necked,  nearly  blind  and  deaf  to  the 
word  of  truth  when  Christ  appeared  on  earth  to  bring 
new  life  to  the  children  of  Israel  ? And  may  we  not 
see  now  that  the  divines  and  theologians  of  Christian 
Churches  have  become  old  and  feeble,  hard  of  hearing 
and  dim  of  sight  with  regard  to  all  new  lights  of 
natural  and  of  spiritual  truth  ? Are  not  Catholics  as 
deaf  as  J ews  and  as  dull  of  spiritual  understanding  ? 
Are  not  certain  sects  of  Protestants  as  unintelligent  as 
Catholics  and  as  strongly  wedded  to  blind  superstition? 
Modern  Jews  are  merely  living  specimens  of  extinct 
forms  of  thought  just  as  the  xyphosurus  in  the  Atlantic 
sea  is  a living  specimen  of  a former  ancient  type  of  crab, 
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very  common  in  the  fossil  remains  of  ancient  strata.  The 
religious  sentiments  of  all  men  may  be  equally  sincere 
in  heart  and  mind,  while  degrees  of  enlightenment  in 
the  understanding  of  believers,  in  old  sects  and  new, 
are  very  different.  We  respect  all  religious  convic- 
tions (learned  or  ignorant),  just  as  a mother  loves  all 
her  children,  ignorant  when  young  and  well  taught 
afterwards  in  schools  : brilliant  in  intellect,  or  dull  of 
apprehension.  History  and  revelation  are  the  common 
property  of  all  races  and  religions. 

The  difference  between  sacred  and  profane  history  is 
remarkable,  in  so  far  as  prophecies  relate  to  future 
events,  as  a continuation  of  palaeontological  and  socio- 
logical evolution.  These  prophecies  are  scattered 
amongst  chronicles  and  traditional  legends  in  the 
Bible  ; but  the  whole  body  of  the  book  has  been  dis- 
located and  recast  time  after  time,  in  such  manner  as 
to  resemble  the  disruptions,  denudations,  faults,  and 
superpositions  of  geological  strata,  which  renders  the 
task  of  interpretation  and  rectification  as  difficult  for 
divines  as  for  geologists.  Still  the  work  is  not  hope- 
less, and  much  has  been  already  done  to  give  satisfac- 
tory results.  A few  words  on  these  questions  may  not 
be  out  of  place  in  dealing  with  problems  of  ontological 
evolution,  although  men  of  science,  generally  sceptical, 
dismiss  such  questions  with  contempt.  But  then 
sceptics,  however  learned,  have  only  knowledge  with- 
out understanding.  We  need  not  care  for  their 
negative  opinions. 

It  is  not  likely  that  the  organic  realms  of  nature  on 
this  planet  are  the  first  that  ever  existed  on  any  globe, 
nor  that  mankind  on  this  earth  is  the  first  human  race 
that  ever  existed  in  any  world.  The  evolution  of  our 
planet  and  that  of  the  organic  realms  upon  its  surface, 
as  well  as  that  of  terrestrial  mankind,  are  not  unusual 
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or  extraordinary  phenomena  in  the  universe  : they  are 
probably  as  common  on  a larger  scale  as  the  evolution 
of  individual  organisms  in  successive  generations  of 
animals  or  plants.  The  invariable  laws  which  govern  the 
phenomena  of  individual,  sociological,  palaeontological, 
and  cosmological  evolution  in  all  lower  worlds,  may  be 
known  to  rational  beings  in  spiritual  spheres  from  all 
eternity,  and  may  be  therefore  easily  revealed  before 
hand  to  ignorant  mankind  on  earth,  as  easily  as  adults 
in  this  lower  world  can  explain  to  children  facts  and 
theories  of  evolution  within  given  limits  of  experience. 
Bat  some  experience  of  spiritual  manifestations,  and 
strong  faith  in  the  guidance  of  heaven  are  necessary  as 
a basis  of  spiritual  understanding  and  the  interpreta- 
tion of  spiritual  revelations. 

Prophecies  in  the  Bible  lead  up  to  those  of  the 
Gospel,  which  serve  to  elucidate  the  past  and  shadow 
forth  the  future  of  humanity  on  architectonic  principles 
of  unity.  We  need  only  quote  a few  pages  from  the 
Gospel  then,  to  obtain  considerable  light  on  the  suc- 
cessive phases  of  religious  and  social  evolution. 

Spiritual  Evolution. — What  are  the  landmarks  of 
spiritual  evolutions  in  religious  history  ? Jews,  Catho- 
lics, and  Protestants  are  living  representatives  of  suc- 
cessive phases  and  different  degrees  of  faith,  with  little 
understanding  in  the  present  day,  as  well  as  in  ancient 
and  mediaeval  times.  What  did  Christ  say  to  Pharisees 
and  Sadducees  ; those  who  believed  in  the  resurrection 
and  those  who  did  not ; and  to  his  disciples  concerning 
both?  To  His  disciples  He  said,  “Beware  of  the 
leaven  of  the  Pharisees  and  of  the  Sadducees  . . . 
ihen  understood  they  how  that  He  bade  them  not 
beware  ol  the  leaven  of  bread,  but  of  the  doctrine  of 
the  Pharisees  and  of  the  Sadducees.”  (Matth.  xvi.) 
Why  did  Jesus  denounce  the  doctrines  of  the  Jews 
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who  were  men  of  faith  without  understanding  % “ Thus 
have  ye  made  the  commandment  of  God  of  none  effect 
by  your  tradition.  Ye  hypocrites,  well  did  Esaias 
prophesy  of  you  saying,  This  people  draweth  nigh  unto 
Me  with  their  mouth,  and  honoureth  Me  with  their 
lips,  but  their  heart  is  far  from  Me.  But  in  vain  do 
they  worship  me,  teaching  for  doctrines  the  command- 
ments of  men.”  . . . (Matth.  xv.) 

These  and  many  other  texts  of  the  Gospel  show  in 
what  sense  the  Jews  had  faith  without  understanding  ; 
and  by  substituting  their  own  notions  and  doctrines 
for  the  Commandments,  had  become  “ blind  leaders  of 
the  blind,”  when  Christ  came  to  institute  a new  deve- 
lopment of  the  Church  on  earth. 

And  here  again,  as  time  rolls  on,  the  Christian 
Churches  become  old  and  deaf  and  blind  in  their  turn, 
substituting  the  doctrines  and  traditions  of  men  for  the 
Word  of  Life.  The  “ Catholic  Churches  ” (Creek  and 
Homan)  have  encrusted  the  Gospel  with  the  creeds 
and  doctrines  of  men  ; and  the  same  may  be  said  of 
Lutheran,  Anglican,  and  Calvinist  Churches,  creeds  and 
doctrines.  Catholic  Churches  claim  authority  for  their 
doctrines  in  the  name  of  Peter  ; Protestant  Churches 
claim  authority  for  their  doctrines  in  the  name  of 
Paul ; but  the  Gospel  according  to  St.  John  will  be  the 
main  source  of  enlightened  spiritual  understanding  in 
the  coming  era  of  Christian  evolution. 

Gorgeous  rituals  and  priestly  dominations  will  die 
away ; Puritanical  intolerance  and  bigotry  will  be  re- 
buked and  chastened  by  degrees ; simple  prayers  and 
hymns  of  praise,  moral  exhortatioms  and  spiritual  in- 
struction will  more  and  more  prevail,  as  time  rolls  on, 
in  all  enlightened  Christian  families  and  communities. 

It  is  not  our  business  here  to  interpret  all  the  texts 
of  Scripture,  but  the  business  of  a “ Scribe  which  is  in- 
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structed  unto  the  kingdom  of  heaven  is  like  unto  a man 
that  is  an  householder,  which  bringeth  forth  out  of  his 
treasure  things  new  and  old.”  (Matth.  xiii.  52.)  We 
bring  forth  facts  of  natural  science  and  of  spiritual 
revelation,  to  illustrate  the  laws  of  palaeontological, 
sociological,  and  spiritual  evolution. 

Senile  sects  of  Jews  cannot  fully  understand  the 
Bible  ; senile  sects  of  Christians  have  hut  little  spiritual 
understanding  of  the  Gospels  ; and  these  phases  of 
youth  and  age  in  the  life  of  Churches  and  of  nationalities 
are  as  natural  and  inevitable  as  the  phases  of  youth  and 
age  in  individual  life  and  progress.  New  generations 
of  societies  and  Churches  are  as  necessary  as  new  gene- 
rations of  individuals,  to  continue  the  work  of  sociolo- 
gical and  cosmological  evolution. 

There  may  he  myriads  of  perfect  humanities  in  God's 
universe,  as  well  as  some  imperfect  humanities,  just  as 
there  are  myriads  of  perfect  birds  in  our  world,  as  well 
as  many  imperfect  chicks  in  eggs. 

Any  one  who  has  faith  in  the  existence  of  a higher 
humanity  in  the  spiritual  world,  and  in  its  natural 
mission  to  govern  mankind  in  the  natural  world,  may 
easily  understand  the  Gospel  of  Christ,  which  is  a dead 
letter  in  the  minds  of  unbelievers. 

The  kingdom  of  heaven  which  is  to  come  to  mankind 
on  earth,  is  the  kingdom  of  human  and  divine  per- 
fection which  exists  already  in  the  spiritual  world ; 
and  this  may  be  as  easily  conceived  a result  of  sociolo- 
gical evolution,  as  the  form  of  a bird  which  is  to  be 
realized  by  the  metamorphic  evolution  of  a chick  in  the 
The  incubation  of  the  egg  is  necessary  for  the 
evolution  of  a chick,  and  the  guidance  and  protection 
of  heaven  is  necessary  for  the  social  evolution  of  im- 
perfect humanity  on  earth. 

With  regard  to  the  pre-existence  of  spiritual  mankind 
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as  a type  of  perfect  humanity  before  the  existence  of 
mankind  on  earth,  the  Scriptures  are  full  of  indications, 
such  for  instance  as  the  following  words  of  Paul  to 
Timothy  (second  epistle,  chap.  i.  8 — 10)  : 

“Be  not  thou  ashamed  of  the  testimony  of  our  Lord, 
or  of  me  His  prisoner  ; but  be  thou  partaker  of  the 
afflictions  of  the  Gospel  according  to  the  power  of 
God: 

“ Who  hath  saved  us,  and  called  us  with  an  holy 
calling,  not  according  to  our  works,  but  according  to 
His  own  purpose  and  grace,  which  was  given  us  in 
Christ  Jesus  before  the  world  began  ; 

“ But  is  now  made  manifest  by  the  appearing  of  our 
Saviour  Jesus  Christ,  Who  hath  abolished  death,  and 
hath  brought  life  and  immortality  to  light  through  the 
Gospel.” 

A little  careful  study  of  the  Scriptures  will  suggest 
to  us  that  perfect  humanities  exist  from  all  eternity  in 
the  spiritual  universe,  and  that  imperfect  humanities  are 
only  temporary  evolutions  of  mankind,  in  cosmic  worlds, 
analogous  to  the  incarnation  of  a chick  in  the  egg, 
which  belongs  to  a given  species. 

“ All  Scripture  is  given  by  inspiration  of  God,  and  is 
profitable  for  doctrine,  for  reproof,  for  correction,  for 
instruction  in  righteousness.”  (2  Timothy  iii.  16.) 

Atheists  may  deny  the  existence  of  Divine  Revelation 
and  Omniscient  Wisdom  in  creation,  but  they  gain 
nothing  by  substituting  the  word  Nature  for  Deity, 
since  the  existence  of  the  human  mind  shows  that 
“ Nature,”  as  they  understand  it,  contains  Mind  as 
well  as  Matter. 


ORIGIN  OF  SOULS. 


289 


SPIRITUAL  ORIGIN  OF  SOULS. 

It  has  been  conclusively  established  that  the  planet 
earth  was  at  one  time  an  incandescent  mass  of  matter  ; 
no  kind  of  physical  life  did  or  could  exist  upon  it,  until 
the  external  crust,  with  the  ocean  and  the  atmosphere, 
had  been  formed  by  a continuous  process  of  cooling,  to 
admit  of  some  rudimental  forms  of  animal  and  vegetal 
organisms  in  the  ocean. 

It  has  been  seen  that  higher  and  higher  forms  of 
animal  and  vegetal  organism  appeared  in  succession 
during  long  periods  of  time,  and  have  left  remains  of 
their  mortal  frames  buried  in  different  strata,  until 
mankind  appeared  as  the  crowning  fact  ot  these  suc- 
cessive evolutions  of  higher  forms  of  life  and  organiza- 
tion on  the  planet.  The  material  bodies  of  these 
animals  and  plants  came  from  the  matter  of  the  earth, 
and  have  been  returned  to  it  in  every  case  ; but 
whence  came  the  vital  forces  which  gave  form  and  life 
to  these  mortal  bodies  in  successive  generations  ? Are 
vital  forces  merely  transformations  of  the  physical 
forces  of  the  planet  (such  as  heat,  light,  and  electricity), 
as  organized  bodies  are>H,  new  combinations  of  the 
simple  elements  of  matter,  such  as  carbon,  hydrogen, 
oxygen,  nitrogen,  etc.  ? If  so,  how  are  heat  and  mag- 
netism converted  into  instinct  and  emotion,  thought 
and  reason  \ Human  art  and  science  have  no  means  of 
converting  simple  elements  into  organic  bodies,  nor 
physical  forces  into  instinct  and  reason.  Vital  forms 
and  forces,  we  conclude,  existed  invisibly  somewhere 
before  they  were  brought  visibly  on  earth.  Where  is 
the  potential  source  of  life  in  every  new  generation  ? 
the  home  of  life  for  every  departing  soul  ? 

Do  the  simple  elements  of  matter  (metals  and  metal- 
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lends)  contain  potentialities  of  mind  and  thought,  crea- 
tive instinct  and  design  ? Do  heat  and  maguetism 
contain  such  potentialities,  in  every  globe,  before  the 
incandescent  mass  has  been  sufficiently  cooled  on  the 
surface  to  give  origin  to  plants  and  animals,  and  also  to 
continue  giving  life  and  form  to  every  new  generation 
of  animal  and  vegetal  species  ? 

We  have  no  proof  of  the  existence  of  any  such  poten- 
tiality in  any  of  the  known  chemical  elements,  or  in  any 
of  the  purely  physical  forces  of  light,  heat,  magnetism, 
and  gravitation  ; but  we  have  abundant  evidence  of 
the  existence  of  a spiritual  world  of  life  and  destiny. 

Origin  op  Life  on  Earth. — Mr.  Darwin’s  book  on 
the  “ Origin  of  Species”  has  called  forth  several  hypo- 
theses with  regard  to  the  origin  of  life  on  our  planet:  the 
protoplasm  of  Mr.  Huxley  ; the  bioplasm  of  Dr.  Beale  ; 
the  germs  of  organism  conveyed  in  meteorites,  according 
to  Sir  W.  Thompson,  and  defended  by  Mr.  Helmholtz 
against  the  strictures  of  M.  Zollner  (in  the  weekly 
periodical  Nature,  January  14,  1875).  Mr.  Darwin  sup- 
poses “the  existence  of  a few  organic  cells,  and  probably 
only  one,”  as  the  origin  of  species.  Mr.  Huxley  and 
Dr.  Beale  suggest  the  probable  existence  of  a sort  of 
protoplasm  or  bioplasm  as  the  substratum  of  the  first 
organic  cell  or  cells  ; Sir  W.  Thompson  imagines  the 
possible  conveyance  of  organic  germs  from  other  worlds 
by  means  of  meteorites  falling  upon  the  earth. 

Suppose  that  germs  already  formed  have  been  con- 
veyed from  other  worlds  by  means  of  detached  meteor- 
ites, what  was  the  origin  of  these  germs  in  the  worlds 
from  which  they  came  % Did  they  originate  in  proto- 
plasm or  bioplasm  ? And  if  so,  whence  came  proto- 
plasm and  bioplasm  ? If  these  came  from  natural 
combinations  of  inorganic  elements,  what  are  the 
determinative  principles  of  organic  combination  and 
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vital  evolution  in  such  cases?  We  must  come  to  this 
question  before  the  problems  of  organic  evolution  can 
be  stated  in  a form  which  admits  of  anything  like  a 
scientific  solution. 

Why  not  suppose  that  every  cosmic  orb  is  endowed 
with  powers  of  inorganic  and  organic  evolution  from  the 
first,  according  to  its  rank  of  class,  or  species,  as  Sun, 
Planet,  Moon,  or  Comet  ? What  is  there  to  exclude 
the  idea  that  living  beings  (plants  and  animals)  may  be 
produced  on  the  face  of  the  earth  by  the  inherent 
powers  of  the  globe  itself  ? 

There  are  no  visible  feathers  and  skin,  muscle,  bone, 
and  nerves  in  the  egg  of  a bird,  from  which  egg  all 
these  organs  are  derived  by  incubation  ; and  yet  they 
were  potentially  contained  (physically  at  least)  within 
the  homogeneous  substance  of  the  egg. 

But  animals  and  plants  are  living  bodies,  while  the 
atmosphere,  the  sea,  and  the  land  are  merely  inorganic 
conditions  of  life,  not  parts  of  a living  body  like  that  of 
a tree.  Are  we  sure  of  that  ? The  perspiration,  the 
hair,  and  the  cuticle  of  the  external  skin  of  an  animal 
are  parts  of  a living  body,  and  relatively  as  great  in 
quantity  on  the  body  as  the  inorganic  realms  of  nature 
on  the  crust  of  the  globe : minute  parasites  infest  hair 
and  cuticle  as  plants  and  animals  infest  the  surface  of 
the  planet. 

Yes,  but  . ...  1 but  large  animals  do  not  give  origin 
to  the  minute  parasites  which  infest  their  bodies,  as  the 
globe  is  supposed  to  give  origin  to  the  organic  realms 
upon  its  surface  ? Hence  the  parallel  is  not  admissible. 
Analogy  is  here  deficient  as  a ground  of  inference  : no 
solution  probable  in  this  direction.  But  take  the  egg 
of  a bird  as  the  origin  of  skin,  bone,  muscle,  nerve,  and 
of  external  plumage  ; the  origin  of  vital  energy  and  the 
successive  renewals  of  moulted  feathers  ; there  is  no 
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apparent  life  and  organism  in  the  egg  until  these  are 
evolved  by  incubation  under  the  influence  of  heat. 
May  there  not  be  something  analogous  to  this  in  the 
cosmic  egg-state  of  a new  planet  until  certain  conditions 
of  internal  aggregation  and  cosmic  incubation  (by  heat 
of  the  sun)  on  the  cooled  surface  of  the  globe  have  ren- 
dered organic  evolution  possible  ? 

Where  is  the  analogy  ? and  how  can  we  account  for 
the  independent  life  and  liberty  of  animals  in  the  planet, 
more  like  distinct  parasitical  organisms  than  like  de- 
pendent stationary  feathers  on  the  body  of  a bird  ? 
Remote  analogies  are  not  convincing  demonstrations. 
How  are  we  to  state  the  question  of  the  origin  of  life 
on  earth  without  known  facts  to  guide  us  in  methods 
of  investigation  ? 

The  automatic  life  and  growth  of  animals  is  similar  to 
that  of  plants, — man  himself  has  no  control  over  the 
vegetative  life  of  the  body,  either  during  embryonic 
existence  or  during  life  after  birth.  He  is  free  to  move 
from  place  to  place  on  the  face  of  the  globe,  but  not  to 
quit  the  earth.  He  is  fixed  by  gravitation  to  the 
planet,  though  not  bound  to  one  locality. 

Digestion,  respiration,  circulation,  and  nutrition,  not 
to  mention  secretion  and  growth,  are  automatic  physio- 
logical operations  in  the  animal  as  much  as  in  a plant ; 
the  mind  of  man  has  no  command  of  any  of  these  vital 
faculties  and  functions  in  his  own  body.  Reason  and 
intelligence  are  not  essential  to  physiological  life  and 
growth. 

Without  automatic  life  in  the  body,  no  liberty  of 
will  : without  life  in  the  body  of  a tree,  no  leaves  or 
flowers  on  the  branches.  The  free-will  of  man  is  bound 
to  the  automatic  vegetative  life  of  the  body,  which  is 
bound  to  the  inherent  cosmic  energies  of  the  planet,  as 
the  life  of  a tree  is  bound  to  the  earth. 


ORIGIN  OF  SOULS. 


293 


Man  has  no  choice  of  the  sphere  in  which  he  shall  be 
born  ; he  is  doomed  to  exist  in  a given  solar  system  ; 
in  a given  planet  of  that  system ; in  a given  race  and 
family  of  mankind  on  earth.  His  complexion  and  his 
stature  are  not  of  his  own  selection.  The  endowments 
of  his  mind  are  not  of  his  own  choice.  He  is  born  with 
given  faculties  of  intellect  and  instinct.  One  man  is  a born 
poet, painter,  or  musician ; another, a born  engineer,  archi- 
tect or  mechanic  ; another  is  a born  calculator,  geometri- 
cian, or  astronomer.  All  may  be  apt  to  till  the  earth  or 
cultivate  a garden  ; hunt  animals  or  fish  ; cook  a meal 
of  food  ; dig  or  delve  in  any  given  locality ; while  each 
one  is  most  free  and  happy  in  that  vocation  for  which 
he  has  a natural  aptitude,  not  of  his  own  creation,  but 
given  him  by  nature,  as  much  as  the  automatic  powers 
of  digestion  are  given  him  by  constitution. 

The  mind  of  man  is  connected  with  his  mortal  body 
in  this  world,  and  with  his  “spiritual  body”  in  the 
ethereal  spheres.  It  exists  in  the  infant  before  it  is 
developed  in  the  man.  Baby  Newton  a month  old  was 
already  endowed  with  the  incipient  mind  of  the  great 
geometer.  The  human  mind  is  inherent  and  precon- 
scious  as  much  as  the  physiological  life  of  the  body  ; 
and  to  that  extent  relatively  automatic,  although  free 
to  act  in  voluntary  ways,  within  given  limits  of  what  is 
commonly  called  “free-will.” 

Is  man  a constituent  part  of  the  planet  as  much  as  a 
plant  ? If  so,  where  were  the  potential  energies  of  life 
in  animals  and  plants  before  the  earth  brought  them 
forth  ? This  is  a puzzling  question.  Where  were  the 
potential  energies  of  life  in  a bird  before  the  egg  was 
hatched  ? _ The  spirits  of  men,  we  know,  live  in  ethereal 
foims  alter  the  death  of  the  mortal  body;  may  they 
not  have  lived  in  spiritual  bodies  before  they  were 
clothed  in  flesh  and  blood?  Degrees  of  heat  were 
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formerly  believed  to  be  indifferent  to  spiritual  bodies. 
Socrates  affirms  this  belief  in  his  last  discourse  to  his 
disciples,  before  he  took  the  fatal  draught.  Christians 
believe  in  spiritual  life  after  death,  and  in  the  midst  of 
fire.  What  sort  of  fire  ? What  are  the  physical  rela- 
tions of  ethereal  bodies  to  heat  and  light,  electricity 
and  gravitation  ? 

The  planet  is  supposed  to  have  existed  in  an  incan- 
descent state  of  vapour  before  it  became  cooled  and 
differentiated  in  its  present  form.  May  not  all  the 
potential  energies  of  animal  and  vegetal  life  have  been 
inherent  in  the  planet,  before  it  assumed  its  present 
form  ? 

Are  different  animals  and  plants  upon  the  globe  more 
wonderful  productions  of  cosmic  life  than  the  different 
organs  of  the  body  of  a bird  are  wonderful  unfoldings 
of  vital  energies  in  the  egg  ? Instinct  is  apparently 
evolved  within,  but  not  from  the  unconscious  substance 
of  an  egg  : may  not  intellect  and  mind  be  as  natui’ally 
evolved  within,  though  not  from  the  body  of  a man ; 
which  body  is  itself  really  evolved  from  the  substance 
of  the  planet  ? Are  not  plants  and  animals  and  man 
physically  parts  of  the  cosmic  forces  of  nature  on  our 
globe  ? How  is  it  in  the  human  body  that  one  gland 
secretes  one  sort  of  substance  from  the  blood,  and 
another  gland  a different  sort  of  substance  ? The  kid- 
neys secrete  urine  ; the  liver  bile  ; the  ovaries  secrete 
ova  ; the  mammal  glands  secrete  milk ; all  from  the 
same  complex  blood. 

The  mind  of  man  is  not  master  of  the  motions  of  the 
heart  and  lungs,  the  stomach  and  the  bowels,  the 
kidneys  and  the  liver  of  his  own  body,  which  form  a 
part  of  himself ; nor  is  he  master  of  the  motions 
of  the  planet  of  which  he  forms  a part,  Man  is 
endowed  with  reason,  such  as  it  is.  To  this  extent 
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the  planet  is  itself  endowed  with  the  mind  of  collective 
humanity,  and  the  instincts  of  collective  animality.  Is 
it  or  is  it  not  endowed  with  much  higher  degrees  of 
instinct  and  of  reason,  than  those  which  are  manifest  to 
us  in  animals  and  in  mankind  ? We  do  not  know,  and 
need  not  moot  the  question. 

Is  not  the  planet  earth  a constituent  part  of  the 
solar  system  ? And  may  we  not  suppose  that  numerous 
kinds  of  interchange  occur  between  the  cosmic  orbs  of 
a given  solar  system,  just  as  we  find  circulations  and 
exchanges  of  different  sorts  within  the  complex  organ- 
ism of  an  individual  body  \ May  not  the  life-blood  of 
a solar  system  consist  of  ethereal  and  material  sub- 
stance, as  the  life-blood  of  an  animal  organism  consists 
of  ethers  and  material  substances  % And  may  not  the 
ethereal  bodies  of  human  spirits  be  circulating  elements 
in  the  universe  to  aliment  definite  humanities,  as  minute 
blood  corpuscles  are  circulating  elements  of  exchange 
in  the  physical  organism  of  an  animal  to  aliment 
different  organs  ? Human  spirits  in  the  solar  system 
are  of  that  system,  but  may  not  perhaps  be  limited  for 
ever  to  any  one  part  of  the  system,  or  any  one  collective 
humanity  in  successive  generations. 

But  what  of  human  liberty  and  immortality  ? 

Cosmic  worlds  exist  as  incandescent  nebulous  forms 
before  they  assume  definite  forms  as  suns  and  planets  ; 
may  not  living  creatures  exist  in  ethereal  forms  before 
they  assume  material  bodies  as  individuals  of  different 
types  and  species  1 The  origin  of  cosmic  orbs  (in  this 
sense)  is  nebulous  substance,  endowed  with  formative 
potentialities  ; may  not  the  origin  of  living  creatures  on 
our  planet  be  organic  plasma , endowed  with  ethereal 
and  vital  potentialities  of  formative  evolution  and  de- 
velopment ? In  both  cases  the  formative  energies  are 
the  real  factors  of  organism,  while  the  nebulous  sub- 
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stance  and  the  organic  plasma  are  merely  the  sub- 
stratum, which  is  moulded  into  given  types  of  form 
and  structure  by  the  formative  principle  of  energy  in 
cosmic  orbs  and  in  living  organisms.  Atomic  elements 
are  much  alike  in  the  body  of  a dog  and  in  the  body  of 
a man.  Automatic  energies  of  digestion  and  nutrition, 
absorption  and  secretion,  are  much  the  same  in  animals 
and  plants ; but  what  of  the  formative  principles  of 
body  and  of  intellect  in  one  and  in  the  other  ? The 
human  form  divine  is  not  canine ; the  human  mind  is 
not  canine.  The  animating  principles  of  life  are  much 
alike  in  both,  but  the  formative  principles  are  very 
different ; the  vocational  instincts  are  not  alike  ; the 
forms  of  body  and  of  intellect  are  very  wide  apart. 
Whence  this  difference  ? Not  in  the  elemental  atoms, 
nor  in  organic  plasma  ; nor  in  organic  cells  and  tissues; 
but  in  the  vital  potentialities  of  formative  energies 
which  mould  atoms,  cells,  and  tissues  into  organs  and 
systems  of  different  types  in  the  man  and  in  the  dog. 

Whether  cosmic  orbs  be  animate  or  inanimate  bodies, 
they  are  endowed  with  life  and  mind  upon  their  sur- 
face, as  parts  of  the  vital  economy  of  the  universe,  con- 
trolled by  higher  powers  than  those  of  human  will  and 
understanding,  which  are  relatively  automatic  and  pre- 
conscious  energies  subordinate  to  Almighty  wisdom  and 
control  within  limits  of  invariable  law. 

NATURAL  LIMITS  OF  EVOLUTION. 

What  are  the  limits  of  metamorphic  evolution  in 
fixed  types  of  organism  ? are  they  not  the  architec- 
tonic principles  of  form  and  structure  in  each  type  ? 
Are  not  suns  and  planets  relatively  fixed  forms  of 
cosmic  bodies,  placed  within  definite  limits  of  orbital 
revolution  ? the  epicosmic  realms  on  our  globe  co-ordi- 
nate parts  of  the  planet  ? organic  realms  as  definitely 
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preordained  for  cosmic  ends  and  uses  as  the  inorganic 
realms  ? 

There  must  be  a consistent  plan  of  nature,  based  on 
architectonic  principles  of  mechanism  in  each  kind  of 
organism,  as  constituent  parts  of  universal  unity;  and 
therefore  the  processus  ad  formam  in  any  given  type  of 
structure  must  terminate  in  the  metamorphic  evolution 
of  that  type  of  individual,  or  collective,  or  realmic,  or 
universal  unity. 

All  organisms,  realms,  and  worlds  are  in  a state  of 
incessant  motion  and  mutation  ; a state  of  perpetual 
change,  within  given  limits  of  forms  and  conditions  of 
existence;  which  limits  are  sufficient  to  control  subordi- 
nate evolution  of  all  kinds  and  degrees,  in  all  worlds  and 
spheres.  In  a word,  invariable  laws  of  order  rule  finite 
organisms  and  worlds,  ad  infinitum  and  inceternum. 

The  elements  of  matter  are  fixed  in  their  chemical 
characteristics,  although  variable  in  physical  states  of 
force  and  modes  of  aggregation.  Atoms  of  pure  gold 
are  not  like  those  of  silver,  copper,  lead,  or  tin  in  any 
of  their  solid,  liquid,  and  gaseous  states  ; atoms  of 
oxygen,  nitrogen,  and  other  metalloids  are  as  fixed  in 
their  relative  characteristics  as  those  of  metals. 
Chemists  have  suggested  the  idea  of  a possible  unity 
and  identity  of  substance  as  the  real  source  of  all 
varieties  of  elemental  units  ; but  such  a theory  is 
purely  imaginary,  while  the  facts  show  that  metals  are 
widely  different  in  their  chemical  and  physical  pecu- 
liarities from  metalloids,  which  are  also  very  different 
from  each  other. 

Simple  elements  are  definitely  fixed  types  of  force 
and  substance  in  the  cosmological  and  the  biological 
realms  of  nature,  and  their  contrasted  individual  charac- 
teristics of  associative  affinity  are  analogous  to  those  of 
fixed  types  of  organic  individuality. 
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The  chemical  elements  of  oxygen  and  hydrogen  are 
fused  in  the  'physical  elements  of  water,  and  these  are 
combined  with  other  physical  elements,  in  simple 
cells,  or  the  “ anatomic  elements  ” of  animal  and  vege- 
table tissues.  Simple  elements  seem  to  lose  their  indi- 
vidualities in  chemical  combinations,  but  they  reappear 
when  physical  combinations  are  dissolved.  Human 
beings  seem  to  lose  their  individuality  in  the  ranks  of 
a regiment  of  soldiers,  but  they  do  not  really  lose  their 
personality  in  any  social  combination  of  families,  muni- 
cipalities, corporations,  and  nationalities. 

Organic  Seeds  and  Ova. — These  give  origin  to  indi- 
viduals of  different  sexes,  as  the  result  of  metamorphic 
evolution  ; and  although  no  marked  signs  of  sexuality 
are  visible  in  the  seeds  or  the  ova  of  any  species  of 
plant  or  animal,  still  it  is  known  to  be  a fact  that  the 
queen-bee  of  a hive  first  lays  eggs  which  are  developed 
into  female  bees,  and  afterwards  produces  eggs  which 
are  developed  into  drones  or  male  bees  only. 

Are  the  fertile  ova  of  each  species  of  insect,  or  of 
higher  animals,  differentiated  to  suit  the  evolutions  of 
males  only,  in  one  case,  and  of  females  in  another,  or 
suitable  for  either  sex  in  nobler  species  ? 

Eggs  and  seeds  have  definite  forms  and  visible  cha- 
racteristics more  or  less  invariable  in  each  kind  of 
animal  or  vegetable  ; no  case  is  known  of  the  eggs  of 
one  species  giving  origin  to  an  animal  of  a different 
type,  or  of  the  seeds  of  one  species  giving  origin  to  a 
plant  of  a different  sort.  The  male  semen  of  a nearly 
related  type,  impregnating  the  female  ova  of  a given 
animal  may  give  origin  to  a hybrid  variety,  such  as  that 
of  a mule  ; but  such  hybrid  varieties  would  soon  be- 
come extinct  if  not  artificially  produced.  Such  an  ex- 
ceptional phenomenon  tends  to  prove  the  natural  fixity 
of  type  within  predetermined  limits  of  organic  evolution. 


LIMITS  OF  EVOLUTION. 


299 


Geological  and  palaeontological  facts  sliow  that  the 
relics  of  many  special  types  of  extinct  animal  and 
vegetal  organisms  have  been  found  in  successive  strata 
of  the  earth-crust ; the  epochs  of  the  first  appearance 
and  of  the  final  extinction  of  some  of  these  organic 
forms  are  registered  in  these  geological  records.  The 
similarity  of  some  of  these  forms  to  those  of  living 
species,  suggests  the  idea  of  collective  evolution 
analogous  to  the  known  transformations  of  forms  and 
habits  of  life  during  the  metamorphic  evolution  of  in- 
sects. The  hypothesis,  however,  postulates  no  definite 
idea  of  predetermined  limits  of  metamorphic  evolution 
in  any  realm,  class,  order,  family,  genus,  or  species  of 
animal  or  vegetal  unity  ; no  idea  of  an  architectionic 
principle  of  organism. 

Are  there  not  invariable  laws  of  order  and  definite 
plans  of  structure  in  the  mind  of  the  Creator  before 
such  organisms  are  developed  in  any  given  world  ? 
Are  there  no  final  causes  of  diversity  in  unity?  nothing 
but  efficient  forces  without  rational  purpose  or  intel- 
ligible aims  ? 

Has  humanity  on  earth  no  rational  origin  or  destiny  ? 
Are  there  no  unknown  predetermined  laws  of  collec- 
tive evolution  for  mankind  as  well  as  known  laws  of 
individual  evolution  ? 

An  evolutive  hypothesis  may  be  more  or  less  rational 
•without  an  organic  hypothesis,  but  it  cannot  be  com- 
plete without  a beginning,  a middle  and  an  end.  The 
Darwinian  theory  speaks  of  an  origin  of  species  and 
successive  transformations,  but  does  not  attempt  to 
show  where  organic  evolution  is  to  terminate  on  our 
globe,  nor  in  what  form  collective  humanity  is  to  be 
finally  organized  in  nations  and  utilized  for  cosmic  pur- 
poses, as  well  as  for  its  own  perfectibility  and  happi- 
ness. This  is  the  business  of  organic  philosophy. 
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Successive  Generations  of  plants  and  animals  contain 
the  two  permanent  forms  of  sexual  individuality,  as 
well  as  the  two  transitory  states  of  procreative  bisexu- 
ality and  sterile  asexuality.  They  are,  nevertheless, 
fluxional  elements  of  collective  unity,  since  individuals 
come  and  go  while  the  species  remain  for  a given  period 
of  collective  existence,  relatively  permanent  for  a time, 
though  transitory  in  a general  sense. 

What,  then,  are  the  architectonic  principles  and 
conditions  of  organic  evolution  % Are  they  not  those 
of  preconceived  types  of  organism,  with  predetermined 
limits  of  evolution,  in  definite  worlds  or  conditions  of 
phenomenal  existence  ? 

A superficial  glance  at  the  realms  of  nature  on  our 
globe  will  show  us  that  species  are  limited  by  adapta- 
tion to  the  genetic  purposes  of  reproduction  ; genera 
are  adapted  to  vocational  varieties  of  activity  and  use ; 
families  in  each  order  are  mainly,  though  not  invariably, 
adapted  to  regional  varieties  of  climate  and  conditions 
of  existence ; the  different  orders  in  each  class  are 
mostly  adapted  to  particular  modes  of  nutrition , some 
being  carnivorous,  while  others  are  frugivorous,  herbi- 
vorous, insectivorous,  or  omnivorous  ; classes  in  each 
realm  of  the  animal  kingdom,  and  more  particularly  in 
the  vertebrate  realm,  are  generally  adapted  to  different 
spheres  of  life  and  respiration.  Fishes  live  and  move 
in  water,  birds  fly  in  the  air,  reptiles  are  more  or  less 
amphibious  in  many  cases,  while  mammals  live  and 
move  mainly  on  land,  although  some  are  anomalous  and 
amphibious,  such  as  bats  which  fly  in  the  air,  and  seals 
which  live  in  water.  What,  then,  are  the  co-ordinations 
and  subordinations  of  realmic  types  of  organism  in  epi- 
cosmic  nature  ? It  is  easy  to  see  that  inorganic  realms 
afford  conditions  of  existence  to  organic  realms,  as  one 
primary  aspect  of  co-ordination ; nor  is  it  difficult  to 
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see  why  inorganic  and  organic  realms  are  subordinate 
to  human  nature  and  rational  control,  as  a means  of 
progressive  improvement  in  all  realms  and  species. 

These  questions  have  been  dealt  with  in  othei 
volumes,  but  a general  outline  may  be  given  heie  of 
connective  principles  and  predetermined  limits  ol  or- 
ganic evolution. 

Architectonic  principles  of  organism  and  evolution 
are  everywhere  manifest  in  nature,  as  well  as  in  the 
artificial  creations  of  the  human  mind.  The  modus 
operandi  of  phenomenal  world-creation  we  cannot 
fathom,  nor  the  changes  implied  in  world  dissolution  or 
destruction  ; but  we  can  understand  the  idea  of  a given 
plan  in  the  Divine  mind,  or  an  infinite  number  of  plans, 
as  easily  as  that  of  a plan  or  a design  in  the  human 
mind,  with  definite  modes  of  realizing  such  plans  or 
designs.  And  as  man  may  form  innumerable  plans  in 
a lifetime,  Omniscience  may  conceive  infinite  numbers 
of  plans  in  time  and  in  eternity. 

Spirit  and  matter  may  be  moulded  into  given  forms 
of  life  by  Omniscience,  as  easily  as  physical  force  and 
matter  can  be  shaped  in  different  forms  by  man,  in 
chemical  and  mechanical  combinations  ; but  human 
reason  cannot  imagine  that  Divine  wisdom  is  not  as 
rational  as  human  wisdom  ; or  that  chance  governs  a 
world  in  which  the  mathematical  laws  of  reason  are 
everywhere  predominant  and  manifest. 

There  is  no  uncertainty  in  the  modes  of  motion  of 
the  physical  forces,  which  are  known  to  be  governed  by 
invariable  laws  ; nor  in  the  modes  of  motion  of  instinc- 
tual forces,  from  generation  to  generation,  in  all  species 
of  insect  and  animal  life. 

Mons.  Serres  affirms  that  “ amongst  invertebrate 
animals,  and  especially  amongst  the  inferior  types  of 
invertebrat.a,  each  metamorphosis  may  give  origin  to  a 
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new  species,  or  even  a new  genus”  (see  page  416  of  our 
volume  “Ontology”).  He  gives  no  proof  of  this  asser- 
tion ; but  we  know  that  many  larval  forms  of  inferior 
animal  species  have  been,  at  times,  mistaken  by  natural- 
ists for  distinct  species,  and  named  and  classed  as  such 
in  works  of  natural  history.  Such  mistaken  views 
have  been  corrected  in  many  instances  by  more  accurate 
and  complete  observations  ; and  it  would  now  be 
deemed  absurd  to  say  a distinct  and  definite  species  of 
caterpillar  gave  origin  to  a different  species  of  moth  or 
to  a different  genus  of  butterfly. 

All  the  known  evolutions  of  nature  in  the  inorganic 
and  organic  realms  are  no  doubt  fixed  within  given 
limits  of  form  and  structure — the  elemental  constitu- 
tions of  the  atmosphere,  the  ocean,  the  land,  and  the 
simple  elements  of  which  each  of  these  realms  has  been 
formed,  are  fixed  within  definite  limits  ; and  the  same 
may  be  said  of  the  constituent  species  of  organic  realms, 
vegetal,  animal,  and  human.  What,  then,  are  the  pre- 
determined limits  of  epicosmic  evolution  on  our  planet? 
And  why  were  cosmic  phases  of  evolution  in  the  mineral, 
the  vegetable,  and  the  animal  kingdoms  anterior  to 
the  introduction  of  mankind  ? 

It  is  easy  to  see  what  a helpless  creature  man  would 
be  without  an  animal  and  a vegetable  kingdom  around 
him  ; and  not  less  difficult  to  know  that  air  and  water 
are  as  necessary  as  food  and  clothing.  A little  thought 
will  find  that  stores  of  minerals  of  various  kinds  were 
necessary  for  the  industrial  progress  of  the  human  race, 
and  geological  investigation  shows  that  these  stores 
have  been  accumulated  in  successive  ages,  more  abun- 
dantly in  some  kinds  at  one  epoch  than  another,  in 
one  region  than  another  ; and  that  various  conditions 
of  atmospheric  and  oceanic  constitution  were  adapted 
to  the  evolutive  formations  of  these  mineral  resources 
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in  the  bowels  of  the  earth.  Three  great  periods  of 
epicosmic  evolution  and  revolution  have  been  named 
by  geologists  and  palaeontologists  as  palaeozoic,  mesozoic, 
and  neozoic  periods ; each  of  these  again  being  sub- 
divided into  lesser  epochs.  During  the  palaeozoic 
period,  half  a dozen  epochs  are  distinguished,  as  lauren- 
tian,  Cambrian,  silurian,  devonian,  carboniferous,  and 
permian.  These  neptunian  or  reliquial  strata  were 
formed  by  deposits  in  the  bed  of  the  ocean,  during 
successive  ages  of  wave-like  risings  and  sinkings  of  the 
solid  crust  above  and  below  the  water,  in  alternating 
tides  of  secular  motion  in  all  regions  of  the  earth. 

Granites  and  slates  of  all  sorts  are  indispensable  in 
many  of  the  applications  of  human  industry,  while 
metallic  ores  deposited  in  rocks  are  not  less  useful  and 
important.  These  were  mostly  formed  in  what  may  be 
called  the  prehistoric  ages  of  geological  history,  after 
which  organic  forms  appear  upon  the  earth,  in  minute 
particles  or  “ diatomes,”  and  globigerinse,  the  stony 
shells  of  which  now  form  prodigious  masses  of  rocks,  in 
almost  every  region  of  the  globe,  while  the  living  pos- 
terity of  these  minute  creatures  are  still  at  work  in 
every  sea,  accumulating  beds  of  hard  substance  as 
monuments  of  their  useful  industry.  The  relics  of 
somewhat  higher  forms  of  organism  appear  (along  with 
those  of  the  laurentian  era)  in  the  succeeding  Cam- 
brian epoch,  leaving  similar  monuments  of  their  pro- 
digious numbers  and  industrial  energy.  Higher  forms 
of  life  have  left  relics  of  their  bodies  and  their  labour 
in  the  silurian  era ; and  still  higher  types  of  animal 
and  vegetal  species  leave  relics  of  their  passing  gen era  - 
tion  in  the  devonian,  the  carboniferous,  and  the  per- 
mian epochs  of  the  great  palseozoic  period ; while  the 
motions  of  the  sea  itself,  along  with  the  continuous 
action  of  rains  and  rivers  on  the  land,  reduce  great  por- 


EVOLUTIVE  PHILOSOPHY. 


304 


tions  of  solid  rocks  to  particles  of  dust  or  sand,  and 
mingle  them  together  in  beds  of  chalk  or  clay,  mud  or 
rubble,  at  the  bottom  of  the  sea,  in  which  beds  of  newly- 
formed  strata  (more  or  less  hardened  by  pressure),  the 
relics  of  animal  and  vegetable  bodies,  lie  buried,  as 
monuments  of  organic  and  inorganic  phases  of  realmic 
evolutions  and  revolutions,  earthquakes  and  volcanic 
eruptions,  during  the  first  cosmic  period  of  epicosmic 
growth. 

The  most  remarkable  perhaps  of  all  these  relics  of 
palaeozoic  epochs  are  the  deposits  of  coal  in  the  carboni- 
ferous strata,  without  which  stores  of  combustible  the 
present  system  of  mechanical  industry  and  commerce 
could  not  have  been  developed  as  it  is  in  any  part  of 
the  world.  These  coal  deposits  are  vast  accumulations 
of  vegetable  remains,  differing  in  some  respects  from  the 
living  species  of  the  present  day.  They  existed  under 
peculiar  atmospheric  and  pluvial  conditions  of  growth 
before  they  were  overwhelmed  by  new  strata  of  earth 
and  superseded  by  new  varieties  of  vegetation ; and  thus 
we  have  geological  evidences  of  inorganic  and  organic 
evolution  having  been  modified  together  in  each  epoch, 
and  intimately  correlated  in  successive  phases  of  mutual 
relationship.  It  is  highly  probable  that  many  of  the 
actual  forms  of  animal  and  vegetable  life  could  not 
have  lived  and  prospered  in  the  atmospheric  and  pluvial 
conditions  of  the  carboniferous  era  ; and  that  such  vast 
stores  of  combustible  were  then  accumulated,  myriads 
of  ages  beforehand,  for  a definite  purpose  of  future 
uses.  Will  they  be  sufficient  for  all  future  ages  of 
industrial  progress  ? or  will  other  sources  of  combustible 
matter  be  discovered  when  these  have  been  ex- 
hausted ? We  do  not  know ; but  the  fact  of  their 
existence  in  the  earth  so  long,  before  they  were  re- 
quired for  human  purposes,  shows  that  given  limits  of 
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inorganic  evolution  are  co-ordinate  with  those  of  the 
organic  realms,  and  are  as  definitely  predetermined  in 
one  case  as  in  the  other. 

The  future  uses  of  carboniferous  deposits  were  as 
much  foreseen  in  the  phenomena  of  epicosmic  evolution 
as  the  future  uses  of  generative  organs  in  the  embryo 
of  a chick,  or  the  filtering  use  of  hairs  within  the 
nostrils  of  a man.  4 

We  need  not  dwell  on  the  different  formations  of 
successive  eras  in  the  mesozoic  and  the  neozoic  periods 
of  geological  evolution,  beyond  observing  that  each 
new  phase  brought  forth  something  useful  to  the 
anthropozoic  or  sociological  period  of  evolution.  Geo- 
logical formations  are  excessively  slow  at  present  in 
comparison  with  what  they  probably  have  been  in 
former  times  : just  as  growth  is  relatively  much  more 
rapid  during  foetal  life  than  during  infancy,  and  less 
considerable  in  the  later  phase  of  adolescence  tbau  in 
the  earlier  phases  of  childhood. 

No  very  marked  changes  of  geological  stratification, 
nor  of  organic  life  and  structure,  have  occurred  since 
man  appeared  upon  the  earth,  and  all  the  talk  about 
human  relics  being  found  in  ternary  and  quaternary 
strata  is  more  or  less  unsatisfactory.  It  seems  more 
probable  that  inorganic  realms  will  henceforth  undergo 
but  little  change,  beyond  what  man  himself  will  bring 
about  by  his  own  energy,  in  connection  with  such  plu- 
tonic  and  neptunian  revolutions  as  are  compatible  with 
human  life  and  social  progress  during  millions  upon 
millions  of  future  generations.  We  can  hardly  imagine 
that  mankind  could  survive  such  prodigious  changes  as 
those  which  are  registered  in  geological  strata ; and 
therefore  we  may  reasonably  infer  that  no  violent  revo- 
lutions of  that  nature  will  occur  during  the  future  ex- 
istence of  humanity  on  earth.  The  cosmic  evolution 
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of  inorganic  realms  may  be  deemed  well-nigh  complete, 
while  that  of  the  organic  realms  can  hardly  be  finished 
until  the  metamorphic  evolution  of  mankind  has  rea- 
lized a complex  social  organism  of  collective  unity,  with 
power  to  effect  further  improvement  in  the  realms  of 
nature  on  this  planet.  This  social  unity  may  be 
realized  in  miniature  before  it  attains  to  full  infantine 
dimensions,  just  as  an  individual  foetus  in  utero  is  com- 
plete in  miniature  months  before  it  is  ready  to  be  born 
into  new  conditions  of  life  and  growth. 

A different  constitution  of  the  atmosphere  would  be 
incompatible  with  human  life,  and  therefore  we  may 
deem  the  present  constitution  final.  The  same  is  probably 
the  case  with  geological  formations,  and  with  those  of 
all  the  other  realms  ; and  moreover,  as  inorganic  and 
organic  evolutions  and  revolutions  have  been  mutually 
correlated  in  cosmic  periods  of  transformation,  we  may 
infer  that  they  will  be  equally  correlated  in  all  socio- 
logical periods  of  progress  and  perfectibility,  in  accord- 
ance with  predetermined  limits  of  inorganic  and  organic 
evolution. 

The  visible  appearance  of  mankind  on  earth  millions 
of  ages  later  than  that  of  inferior  organic  forms  does 
not  prove  that  celestial  humanity  is  not  coeval  with  the 
creation  of  the  planet,  or  that  the  mortal  existence  of 
human  beings  for  cosmic  ends  and  uses  is  anything 
more  than  a transient  phase  of  collective  immortality. 

Visible  and  Invisible  Existence. — How  often  do 
inferior  creatures  revolve  in  alternating  cycles  of  visible 
and  invisible  existence  ? How  often  do  the  higher 
animals  revolve  in  alternations  of  existence  ? How  often 
do  human  beings  revolve  in  alternations  of  visible  and 
invisible  spheres  of  life  ? Once  in  every  century,  or  in 
several  centuries.  Evolutive  biology  is  not  sufficiently 
advanced  to  answer  these  questions  ; but  we  know  that 
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in  the  life-history  of  all  known  types  of  organism  indi- 
viduals arc  incessantly  corning  into  visible  life,  and  as 
constantly  returning  into  invisible  existence.  How 
long  they  remain  here,  respectively,  we  know  in  many 
cases  ; how  long  they  remain  elsewhere,  invisibly,  we 
cannot  tell. 

It  may  be  asked  what  is  meant  by  creatures  revolv- 
ing in  alternating  cycles  of  visible  and  invisible  exist- 
ence \ a common  simile  may  illustrate  the  meaning. 

It  is  known  that  visible  water  in  seas  and  lakes  Is 
the  source  of  invisible  vapours  which  rise  in  the  air  and 
form  floating  clouds;  which  clouds  being  condensed 
give  origin  to  visible  water  which  falls  as  rain  and  runs 
in  rivers  back  into  the  sea  from  whence  the  vapours 
first  arose. 

This  is  what  we  mean  by  the  revolving  continuity  of 
atoms  in  alternate  forms  of  visible  water  and  invisible 
vapour. 

No  new  water  that  we  know  of  is  created  when  rain 
falls  upon  the  earth,  since  visible  waters  send  forth  in- 
visible vapours,  and  these  condense  again  into  visible 
drops  of  rain.  Whether  invisible  vapours  first  became 
visible  water,  or  water  first  gave  birth  to  vapour,  we 
cannot  tell ; but  natural  philosophers  opine  that  nebu- 
lous gases  or  vapours  first  gave  birth  to  liquids  and 
solids. 

And  so  we  suppose  that  invisible  spirits  first  assumed 
natural  bodies  or  visible  forms,  and  then  returned  to 
their  invisible  world. 

That  life  comes  from  nothing  and  returns  to  nothing 
we  cannot  admit ; that  ovulation  and  creation  are  iden- 
tical in  nature  we  deem  unlikely  ; that  souls  exist  in- 
visibly we  know  ; and  also  that  such  souls  have  lived  in 
this  world  before  they  entered  recently  the  invisible 
spheres  of  life.  From  which  we  infer,  that  as  human 

20—2 


308 


EVOLUTIVE  PHILOSOPHY. 


souls  ascend  from  this  world  to  a higher,  so  they  de- 
scend from  a higher  sphere  of  pre-existence  into  this 
lower  world  of  visible  existence. 

From  this  limited  scale  of  known  facts  of  individual 
life-history  in  different  spheres  of  simultaneous  collec- 
tive existence,  we  naturally  ask  how  visible  and  in- 
visible worlds  of  humanity  and  animality  are  mutually 
connected  with  each  other  in  these  alternations  of  indi- 
vidual life  in  successive  generations  ? 

Are  all  the  globes  of  our  solar  system  inhabited  by 
living  beings  ? Are  globes  themselves  subject  to  for- 
mation and  destruction  in  myriads  of  ages  ? Are  they 
always  accompanied  by  invisible,  and  visible  realms  of 
life  from  the  time  of  their  original  formation  and 
throughout  their  immense  duration,  until  the  final 
term  of  their  physical  dissolution  and  dispersion  ? If 
so,  what  becomes  of  their  own  souls,  if  they  are  ani- 
mated cosmic  beings  ? and  if  not  themselves  living 
beings,  what  becomes  of  the  immortal  souls  of  mankind 
at  the  death  of  their  planet  ? How  do  humanities 
migrate  from  old  dissolving  worlds  to  new  cosmic  orbs  ? 
Where  was  our  terrestial  humanity  before  it  became 
visible  in  this  natural  world  ? Did  it  exist  invisibly 
upon  the  globe,  ready  to  come  into  alternating  circula- 
tions of  life  through  visible  and  invisible  spheres,  as 
soon  as  the  natural  conditions  of  earth  life  were  suffi- 
ciently prepared  by  vegetal  and  animal  evolution  on  the 
surface  of  the  globe  ? 

The  individual  formation,  evolution,  and  destruction 
of  cosmic  worlds  is  intimately  connected  with  the  for- 
mation, evolution,  and  dispersion  of  collective  epicosmic 
realms  upon  their  surface  ; problems  of  psychogony 
are  inseparable  from  questions  of  cosmogony. 

How  is  metamorphic  evolution  connected  with  de- 
yelopmental  evolution  in  cosmic  orbs  1 Plow  is  epi- 
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cosmic  evolution  connected  with  cosmic  evolution  in 
solar  systems  ? 

Our  globe  is  evidently  very  young  ; our  terrestrial 
humanity  a recent  colony.  Where  did  it  come  from 
at  first?  From  some  dissolving  old  planet  to  this  new 
earth  ? How  was  it  brought  here  ? In  the  ethereal 
folds  of  some  wandering  comet  ? 

Do  collective  humanities  come  and  go  from  planet  to 
planet  in  a solar  system,  as  human  communities  leave 
one  region  of  the  globe  to  colonize  another  ? or  do  they 
descend  from  the  invisible  sphere  of  earth-life  into  the 
natural  world  by  gradual  processes  of  social  evolution 
and  increasing  numbers,  as  an  individual  foetus  come3 
from  one  world  into  another  by  embryonic  growth 
and  evolution  ? These  questions  obtrude  themselves 
upon  the  mind,  however  much  they  seem  insoluble  at 
present.  Whether  suns  and  planets  themselves  be 
vital  organisms,  or  inorganic  bodies  moved  by  physical 
force  alone,  we  cannot  doubt  that  all  the  systems  of  the 
universe  are  alive  with  human  beings  and  animals  upon 
their  surface,  and  that  collective  humanities  must 
migrate  from  one  globe  to  another,  when  old  worlds 
are  dissolved  and  new  ones  take  their  place  in  the  evo- 
lutions and  revolutions  of  cosmogony.  There  is  no 
need  of  an  hypothesis  of  absolute  creation,  or  the  pro- 
duction of  something  from  nothing,  to  account  for  any 
form  of  phenomenal  existence,  either  cosmic  or  epicos- 
mic.  Problems  of  “ creation  and  destruction  ” resolve 
themselves  into  questions  of  phenomenal  evolution  and 
revolution  in  visible  or  invisible  spheres  of  existence 
in  the  unfathomable  universe. 

When  we  say  “ that  all  suns  and  planets,  moons  and 
asteioids,  aie  alive  with  human  beings  and  animals 
upon  the  surface,”  we  do  not  mean  to  say  that  finite 
creatures  of  any  kind  exist  in  the  natural  world  of 
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existence  on  all  cosmic  bodies  ; we  mean  that  such 
forms  of  life  exist  in  the  invisible  potential  spheres,  if 
not  in  the  visible  forms  of  life  and  organization. 

Our  humanity  must  either  have  existed  in  connexion 
with  this  planet  before  mankind  appeared  on  earth,  or 
it  must  have  come  from  some  other  invisible  world,  as 
a colony,  at  the  time  of  its  first  visible  appearance,  or  it 
must  have  been  created  from  nothing  human  at  the  time : 
a mere  development  of  monkey  hood  into  manhood. 

The  moon  has  no  atmosphere  at  the  present  time, 
and  is,  therefore,  uninhabitable  in  the  natural  sphere  of 
its  conditions  ; but  is  it  uninhabitable  in  its  ethereal 
or  invisible  spheres  of  conditions  ? 

What  was  the  length  of  time  our  earth  existed  as 
one  of  the  planets  of  our  solar  system,  before  any  form 
of  life  (vegetal  or  animal)  appeared  upon  its  surface  ? 
How  long  after  the  first  appearance  of  vegetal  and 
animal  life  was  it  before  mankind  appeared  ? How 
long  after  human  life  becomes  impossible  on  the  ex- 
hausted surface  of  the  globe  will  inferior  animal  and 
vegetal  forms  of  life  be  continued  ? And  how  long, 
after  all  kinds  of  mortal  life  become  impossible,  will 
the  planet  itself  exist  as  an  undissolved  cosmic  body  ? 

From  the  known  facts  of  palaeontology,  the  existence 
of  our  humanity  in  the  natural  world  is  of  recent  date. 
From  the  known  facts  of  spiritual  existence,  human 
life  and  consciousness  are  possible  in  ethereal  or  so- 
called  “ supernatural  ” conditions.  May  not  such  con- 
ditions of  spiritual  life  exist  upon  all  planets  where  the 
natural  conditions  are  unfit  for  life  and  physical  or- 
ganization ? And  may  not  the  different  conditions  of 
existence  be  exceedingly  various  in  both  the  natural 
and  the  “supernatural”  spheres  of  life  in  all  cosmic 
worlds  and  in  all  sidereal  systems  ? 

These  questions  are  becoming  prominent  from  the  pro- 
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gress  made  of  late  in  physical  astronomy.  In  proof  of  this 
we  need  only  quote  an  article  from  a popular  journal 
(Sussex  Daily  News,  Tuesday,  June  1,  1875). 

“ ’Tis  always  good  for  us  to  have  the  conceit  taken 
uut  of  us,  whether  as  individuals,  as  nations,  or  as  a 
race.  . . To  those  who  entertain  exaggerated  ideas  of 
the  human  race,  and  who  think  that  the  sun,  moon, 
stars,  and  the  whole  universe,  were  made  expressly  for 
mankind,  we  would  strongly  commend  the  very  able 
article  in  the  June  number  of  the  Cornhill  Magazine, 
entitled,  ‘Life,  Past  and  Present,  in  other  Worlds.’ 
The  writer,  of  whose  identity  with  one  of  the  chief 
astronomers  and  scientific  writers  of  the  day  there  can 
be  little  doubt  (Sir  John  Herschell  V),  discussing  the 
question  whether  Jupiter,  which  was  so  brilliant  at  the 
end  of  April,  and  Mars,  which  will  be  so  brilliant  at 
the  end  of  the  present  month,  are  inhabited,  comes  to 
the  conclusion  that  they  are  not.  Mars,  he  holds,  has 
passed  through  its  life-bearing  stage,  and  has  become 
as  ruined,  waste,  and  desolate  as  our  Moon.  Jupiter  has 
not  yet  come  to  the  life-bearing  stage.  Those  luminous 
belts  of  cloud  which  we  see  surrounding  it,  tell  of  the 
fiercest  heat,  such  as  once  prevailed  on  this  earth  when 
the  adamantine  rocks  boiled  and  seethed,  and  in  which 
no  forms  of  life  with  which  we  are  acquainted  could 
live.  The  writer  further  points  out  that  the  life-bear- 
ing stage  of  any  planet  is  but  an  infinitesimal  period  of 
time  compared  with  the  ages  which  preceded  it  and 
which  follow  it.  What  the  terrestrial  existence  of  the 
individual  man  is  to  the  centuries  which  have  gone 
before  him  and  will  come  after  him,  that  the  inhabit- 
able period  of  the  earth,  and  of  all  the  planets,  is  to  the 
immense  periods  antecedent  and  subsequent  to  it.  . . 
The  inference  is  humiliating,  perhaps,  but  for  that  reason 
it  may  be  all  the  more  salutary.  Whether  salutary  or  not, 
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the  fact  remains  that  the  existence  of  man  plays  only  part, 
and  that  a very  small  part,  in  the  scheme  of  Nature.” 

The  existence  of  man  in  the  “ natural  world  of  life  ” 
plays  but  a very  small  part  in  the  scheme  of  Nature  ; 
but  what  of  the  existence  of  mankind  in  “ supernatural  ” 
worlds  of  life  and  consciousness  ? Have  we  no  data  for 
investigative  science  in  this  direction  ? 

Can  we  not  find  a cyclorithmic  law  of  order  for  all 
degrees  and  kinds  of  vital  evolution,  as  well  as  an 
algorithmic  law  of  order  for  all  kinds  and  degrees  of 
complex  organic  unity  ? 

How  long  do  individuals  live  in  the  womb  (or  in  the 
lymbic  darkness  of  incarnation)  ? How  long  in  the 
natural  world,  when  life  is  not  shortened  by  accident 
or  by  disease  ? How  long  in  a conscious  or  unconscious 
state  of  resurrection  after  leaving  the  mortal  body  ? 
How  long  in  the  invisible  world  after  resurrection, 
before  they  descend  again  (as  the  rain  of  life)  into  this 
natural  world  ? Do  not  invisible  souls  organize  bodies 
in  utero,  as  invisible  vapours  condense  to  form  clouds, 
from  which  drops  of  water  are  rained  down  upon  the 
earth  again,  as  human  bodies  are  brought  forth  from 
the  cloudland  of  embryonic  life  ? 

If  souls  do  not  return  into  the  world  after  once 
leaving  it,  where  do  souls  come  from  in  each  new 
generation,  to  perpetuate  the  species  here  below  ? 

How  is  it  that  Jews  retain  the  same  state  of  faith, 
generation  after  generation,  during  thousands  of  years 
(since  Moses),  while  other  races  change  their  creeds 
and  habits,  continuously,  in  progressive  phases  of  social 
and  religious  evolution  ? Are  there  stationary  and 
progressive  races  of  humanity  in  the  invisible  spheres 
of  existence,  as  well  as  in  this  visible  world  ? And  is 
each  race  on  earth  renewed  in  every  new  generation 
from  the  same  original  stock  in  the  invisible  world  \ 
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Are  ancient  Greeks  and  Homans  born  again  in  the 
same  localities,  in  the  families  of  paganized  Homan 
Catholics  ? Are  some  of  the  Israelites  of  old  born 
again  in  the  Judaizing  sects  of  Protestants  in  Furope 
and  America  ? Do  certain  races  (as  a rule)  continue 
to  be  born  again  in  the  same  regions — Negroes  in 
Negroland,  Hed-Indiaus  in  America — whatever  be  the 
race  of  colonists  in  which  new  souls  are  born  ? 

How  can  we  penetrate  into  the  mystery  of  biological 
evolutions  and  revolutions  or  circulations  of  life  in  any 
world  ? What  are  the  natural  correlations  of  life  in 
successive  generations  ? 

We  may  note  that : 

1°.  Organic  diversity  and  evolutive  variability  are 
within  the  limits  of  finite  organic  unity  and  revolving 
cycles  of  continuity. 

IF.  Finite  organic  unity  of  forms  and  functions  in 
all  possible  organisms,  and  revolving  cycles  of  continuity 
of  life  and  motion  in  all  possible  worlds,  are  within  the 
folds  of  absolute  unity  and  eternal  continuity. 

Having  found  the  schematic  algorithm  of  organic 
unity  in  diversity  of  all  known  types  of  organism  in 
accessible  realms  of  nature,  can  we  not  find  a schematic 
cyclorithm  of  evolutive  variety  in  unity,  for  the  revolv- 
ing cycles  of  life-history  in  all  possible  worlds  ? 

Organic  unity  is  constantly  within  the  limits  of 
human  experience,  while  evolutive  continuity  is  but 
partially  within  these  limits,  since  human  life  in  this 
world  is  only  a part  of  revolving  continuity  in  visible 
and  invisible  spheres  of  life  and  consciousness.  How, 
then,  are  we  to  find  a"  schematic  cyclorithm  of  life- 
history,  when  only  one  half  or  one  third  part  of  a 
complete  cycle  of  progressive  continuity  is  within  the 
limits  of  common  experience  ? 

Are  there  no  means  of  ascertaining  the  nature  of  a 
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general  curve  in  geometry  from  the  characteristics  of 
a given  section  of  such  curve  ? Are  there  no  means 
of  ascertaining  the  dimensions  of  a complete  cycle  of 
life-history  from  the  known  characteristics  of  a given 
section  of  that  cycle  ? 

How  are  we  to  state  the  question,  in  such  manner 
as  will  lead  from  known  to  unknown  facts  and  corre- 
lations ? Are  there  not  axiomatic  or  self-evident 
principles  of  truth  in  biotics  as  well  as  in  mathematics, 
which  may  help  us  to  discover  theorems  and  solve 
problems  ? The  following  axioms  of  biotechnieal  method 
are  self-evident  truths,  which  give  origin  to  philosophic 
questions  : 

1°.  All  forces  are  eternal  and  indestructible:  vital 
forces  and  physical  forces.  Nothing  comes  from 
nothing,  or  can  return  to  nothing. 

11°.  Creation,  therefore,  means  formation,  evolution, 
and  alternation  in  perpetual  renovation,  within  definite 
limits  of  time  and  architectonic  laws  of  order. 

What  has  eternal  Omniscience  to  do  with  phenomenal 
creations  and  destructions  within  given  limits  of  time  ? 

What  has  the  human  mind  to  do  with  constructions 
and  demolitions  'l  With  designs  of  buildings  of  all 
sorts:  cathedrals,  museums,  colleges,  palaces,  and  homes; 
clocks  and  watches  ; locomotive  engines,  railways,  and 
electric  telegraphs  ; ships  and  boats  of  all  descriptions  ; 
common  tools  and  scientific  instruments — always  subject 
to  invariable  laws  of  structural  order  % 

111°.  Architectonic  Principles  and  Laws  of  order  are 
■invariable  in  all  forms  of  life  and  motion,  or  science 
would  be  impossible  in  any  mind  of  any  world. 

IV0.  Life  comes  and  goes  incessantly  in  this  earth 
world.  One  generation  of  beings  succeeds  another  of 
the  same  species,  in  definite  limits  of  time,  on  an  average 
between  known  extremes. 
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register  indicates  the  periods  of  first  appearance  and 
final  disappearance  of  extinct  species.  The  successive 
appearances  of  higher  and  higher  species  of  organisms 
still  existing,  are  also  registered  in  the  reliquial  strata 
of  successive  epochs  of  epicosmic  evolution. 

Each  species  of  animal  and  vegetal  life  had  a definite 
beginning  of  physical  existence  here  below.  Each 
genus,  family,  order,  class,  and  realm  have  had  definite 
beginnings  clearly  registered  in  successive  strata  of  the 
crust  of  the  globe. 

Some  species  have  appeared  and  disappeared  in 
definite  cycles  of  time  ; others  have  commenced  earlier 
or  later  than  extinct  races,  and  are  still  living,  not 
however  with  the  same  probabilities  of  long  continu- 
ance. Some  species  are  destined  to  become  extinct  ere 
long,  as  civilized  society  expands  and  population  in- 
creases. Wolves  and  tigers  will  naturally  disappear 
when  mankind  has  colonized  all  the  habitable  regions  of 
the  globe. 

The  lion  species  has  already  passed  through  more 
than  half  of  its  collective  cycle  of  existence;  as  a useful 
agent  of  destruction. 

Many  other  species  might  have  their  cyclorithmic 
horoscope  as  easily  drawn  now  within  approximative 
limits  as  the  lion  and  some  other  species  of  wild 
animals. 

From  these  known  facts  there  can  be  no  doubt  of  the 
existence  of  a law  of  cyclorithmic  evolution  and  pro- 
gression, for  individuals,  species,  genera,  families, 
orders,  classes,  and  realms  of  epicosmic  life,  analogous 
to  that  of  the  binomial  theorem  of  the  involution  of 
given  powers  within  definite  limits  of  progressive  series 
of  successive  terms. 

What,  then,  are  the  potential  roots  and  powers  of 
vital  force  and  physical  force  in  individuals  of  any 
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given  species  ? — the  natural  lease  of  life  of  individuals, 
and  the  variable  average  in  changing  conditions  % The 
lease  of  individual  life  differs  in  elephants,  camels, 
horses,  dogs,  rats,  and  mice  : what  is  the  ratio  between 
individual  cycles  of  life  in  these  different  species  and 
their  collective  leases  of  earthly  existence  respectively  ? 
Are  there  no  means  of  ascertaining  this  approximately 
from  known  sections  of  collective  cycles  ? 

Certainly  there  are  means  of  ascertaining  such  ratios 
of  cyclorithmic  evolution  by  direct  observation  and  by 
evolutive  methods. 

Palaeontologists  have  noticed  the  first  appearance  of 
certain  species  registered  in  reliquial  strata  ; their  pro- 
gressive increase  of  numbers  up  to  a certain  period, 
their  progressive  decrease  afterwards,  and  their  final 
extinction  at  given  epochs.  The  first  appearance  of 
many  living  species  has  also  been  noticed  ; their  pro- 
gressive increase  of  numbers  up  to  a certain  time, 
followed  by  continuous  decrease  within  historical 
periods,  which  is  drawing  near  to  the  vanishing  point 
for  numerous  races  incompatible  with  the  civilized  pro- 
gress of  humanity  on  earth. 

What  is  the  number  of  individual  cycles  of  life  in 
the  collective  evolution  of  a given  species,  such  as  that 
of  a lion  or  an  elephant  ? a dog  or  a horse  % a sheep  or 
a cow  ? a camel  or  a giraffe  ? a bear  or  a kangaroo  ? a 
monkey  or  a man  ? 

The  great  cycle  of  epicosmic  evolution  contains  that 
of  all  the  organic  realms ; realmic  cycles,  contain  the 
lesser  cycles  of  classes,  orders,  families,  genera,  and 
species.  But  how  do  the  collective  cycles  of  one 
species  overlap  those  of  other  species  ? Will  the 
human  race  collectively  disappear  before  inferior 
species  of  animal  and  vegetable  types  become  extinct  ? 
Most  likely ; because  mankind  could  not  exist  in  this 
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world  without  animal  and  vegetable  food,  however  able 
to  exist  in  ethereal  conditions  of  life  and  consciousness 
in  supernatural  spheres. 

Collective  leases  of  life  on  earth  are  evidently  co- 
ordained for  given  ends  of  use  to  the  globe  itself; 
individual  leases  of  life  in  any  given  species  are  no 
doubt  proportional  to  coexisting  numbers  at  any  given 
time  ; averages  of  life  are  shortened  where  rapid 
alternations  are  necessary,  and  lengthened  when 
slower  rates  of  alternation  are  sufficient  to  balance 
numbers  and  conditions  of  existence  in  visible  and 
invisible  spheres. 

Periods  of  rotation  in  planets,  moons,  asteroids,  and 
comets  differ  in  our  solar  system  ; periods  of  revolution 
differ  in  planets  according  to  laws  of  mass  and  distance 
from  the  sun.  Cycles  of  rotation  and  of  revolution 
round  the  earth  are  identical  for  the  moon.  Yet  all 
these  cosmic  cycles  of  rotation  and  revolution  are  sub- 
ject to  cyclorithmic  laws  of  co-ordinated  periodicity. 

Biological  cycles,  however,  are  more  complex  than 
these  cosmological  cycles  ; natural  life  evolution  is  only 
a part  of  ampnimundane  evolution  and  alternation  in 
visible  and  invisible  spheres  of  existence. 

What  is  the  ratio  of  invisible  to  visible  cycles  of 
existence  for  collective  humanity  in  the  natural  and 
supernatural  spheres  of  life  and  consciousness  1 Did 
invisible  human  life  colonize  our  globe  millions  of 
millions  of  years  before  natural  life  commenced  ? and 
will  it  continue  as  long  after  natural  life  becomes  im- 
possible ? Does  the  invisible  life  of  individuals,  now, 
last  twice  as  long,  three  times  as  long,  or  ten  times 
as  long  as  natural  life,  in  alternating  cycles  of  revolving 
continuity  ? Are  there  no  data  to  help  us  in  this 
matter  ? 

Fixed  depths  of  vital  principles  are  co-ordinate  with 
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fixed  forms  of  structure  in  vegetal,  animal,  and  human 
types  of  organism  ; and  fluxional  or  metamorphic  forms 
of  evolution  are  subordinate  to  fixed  limits  of  form  and 
structure  in  eggs  and  seeds ; in  embryonic  forms  of 
life  ; and  in  definite  types  of  structure  in  each  species 
of  plant  or  animal,  as  well  as  in  each  genus,  family, 
order,  class,  and  realm^. 

But  fluxional  degrees  of  vital  phenomena,  we  may  be 
told,  are  manifest  in  the  metamorphic  and  develop- 
mental evolution  of  mankind.  The  human  embryo 
seems  to  have  only  a physiological  kind  of  life  in  vtero; 
becomes  instinctual  in  infancy,  emotional  in  youth,  and 
mental  in  the  meridian  of  his  career.  We  might  add 
to  this,  that  he  is  mental  when  awake,  and  little  more 
than  physiological  when  asleep,  even  in  the  adult  phase 
of  life ; so  that  alternate  and  successive  states  of  con- 
sciousness in  man  do  not  imply  that  different  depths 
of  vital  principle  are  not  co-ordinate  with  different 
types  of  form  and  structure  in  plants,  animals,  and 
men,  during  the  successive  phases  of  life,  as  well  as 
during  alternate  states  of  wakefulness  and  sleep, 
activity  and  rest.  A plant  could  not  become  instinctual 
like  an  animal,  without  assuming  an  animal  type 
of  form  and  structure  ; an  animal  could  not  become  a 
rational  and  spiritual  being  without  assuming  the 
human  form.  Evolutions  of  special  forms  and  forces 
are  not  creations  of  organic  types,  with  different  depths 
of  animating  principles,  any  more  than  the  building  of 
huts  and  palaces,  steam-ships  and  locomotives,  are  crea- 
tions of  designs  from  which  these  structures  have  been 
originated,  and  by  which  they  are  controlled. 

Ideas  of  the  mind  co-exist  with  elements  of  matter, 
but  a palace  and  a hut  are  not  evolved  from  matter 
. without  architectonic  principles  and  ideas  of  design  to 
give  form  and  proportions  to  the  structures. 
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History  and  Sociology. — In  sociological  as  in 
biological  phenomena,  life  comes  from  life  ; parents 
engender  offspring  which  resemble  their  parents  event- 
ually, though  very  unlike  them  during  the  rudimental 
phases  of  embryonic  evolution. 

We  know  how  human  parents  in  the  natural  world 
give  physical  origin  to  human  embryos  in  the  lymbic 
world  of  incarnation,  but  we  do  not  know  by  what  pro- 
cess humanity  in  the  spiritual  world  of  life  and  light 
gave  physical  origin  to  mankind  in  the  natural  world. 
Was  it  by  the  incarnation  of  human  spirits  in  the  wombs 
of  anthropoid  apes,  or  by  some  other  means  ? And  if 
man  derived  his  physical  organism  from  a lower  type, 
whence  the  origin  of  lower  types  and  lower  ? “ From 

a few  organic  cells?  probably  from  only  one?”  We 
do  not  know,  but  leave  Mr.  Darwin  and  his  followers  to 
guess. 

One  thing,  however,  is  clear  at  present,  life  comes 
from  life,  and  like  produces  like,  in  all  the  realms  of 
organic  nature  on  our  globe.  From  this  we  infer: 
1°,  that  a complex  social  organism  of  human  beings  is 
formed  on  the  same  principles  of  life  and  organization 
as  a complex  individual  of  the  human  species  ; 2°,  that 
the  complex  organism  in  both  cases  is  the  natural 
result  of  metam orphic  evolution  ; and  3°,  that  the  off- 
spring in  both  cases  finally  resemble  the  parents  which 
gave  them  their  physical  origin.  How,  then,  do  the 
phenomena  of  metamorphic  evolution  in  the  social  or- 
ganism resemble  those  of  embryogenesis  in  the  indi- 
vidual ? To  answer  this  question  we  must  observe  the 
main  factors  of  embryonic  evolution  in  successive 
phases  of  transformation,  and  compare  them  with  t-ho 
known  facts  of  history  and  social  evolution  as  explained 
in  Vol.  IV. 

A complete  social  organism  of  united  classes  and 
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societies  is  not  yet  formed  by  social  evolution  , a com- 
plete body  of  artificial  instruments  is  not  yet  formed  ; a 
complete  organism  of  arts  and  crafts  for  the  vocational 
soul  of  this  collective  foetus  is  not  formed ; a com- 
plete organism  of  sciences  is  not  yet  formed  as  a power- 
ful mind  for  the  future  social  organism  of  humanity. 
The  collective  foetus  of  the  social  organism  is  at  pre- 
sent as  imperfectly  developed  and  as  ugly  in  its  features 
as  an  individual  foetus  of  four  or  five  months  old  : a 
hideous  form  to  look  upon.  Millions  of  savages,  armed 
with  staves  and  stones,  hatred  and  suspicion,  ready  to 
inflict  cruelty  and  insults  on  their  neighbours  ; millions 
upon  millions  of'“  civilized  ” beings,  armed  to  the  teeth 
with  rifles  and  cannon,  envy  and  suspicion,  ready  to 
inflict  cruelty  and  spoliation  on  their  neighbours,  at 
any  moment,  under  any  pretext  of  “ political  neces- 
sity.” 

Fortunately  for  the  race,  industry  and  commerce, 
arts  and  sciences,  inventions  and  discoveries  of  all 
kinds,  progress  more  or  less  uniformly  in  the  midst  of 
these  civilized  nations,  not  yet  entirely  rid  of  the  cruel 
instincts  of  their  brother  savages.  They  have  an  idea 
of  a better  state.  They  know  that  a Man  from  Heaven 
came  to  show  them  the  way  to  improve  their  nature 
and  attain  to  human  rationality  and  peace ; but  this  is 
hard  to  imitate.  Some  of  them,  perhaps,  try  hard,  in 
a forced  rather  than  a natural  way';  ultimately  they 
will  learn,  no  doubt,  more  simple  methods,  and  succeed 
more  easily.  Meanwhile,  they  know  at  least  what 
kind  of  man  a man  from  heaven  is;  a man  of  peace  : 
“ the  Prince  of  Peace.” 

The  human  race  is  now  entering  into  its  fifth  phase 
of  metamorphic  social  evolution  : namely,  that  of  inter- 
national and  colonial  federation  ; as  a necessary  pre- 
paration for  the  sixth  phase  of  metamorphic  evolution  : 
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namely,  that  of  universal  federation,  to  form  one  complex 
organic  unity  of  all  the  races  of  mankind  on  earth. 

When  once  the  collective  social  organism  has  been 
completely  evolved,  many  centuries  may  be  required 
for  the  regeneration  of  the  whole  human  race  before  it 
can  be  born  into  a world  of  open  communion  with 
humanity  in  heaven,  as  an  infant  with  its  mother. 

Instinctual  metamorphic  evolution  is  distinct  from 
rational  conduct  after  birth  in  both  individual  and  col- 
lective organisms,  although  both  agree  in  fundamental 
principles.  This  is  a question  of  ontological  importance 
not  easily  explained.  We  may  try,  however,  to  explain 
it  in  some  measure,  by  means  of  known  facts  and  simple 
parallels. 

The  body  of  a chick  in  the  egg  is  unconsciously 
formed  by  unerring  instinct  in  accordance  with  the 
laws  of  omniscient  architectonic  reason,  which  pre- 
destined the  bird  to  special  uses  and  its  organs  for  the 
due  performance  of  their  functions.  It  is  a gratuitous 
hypothesis  to  suppose  that  instincts  are  created  while 
being  developed  by  the  experience  of  animals  and  trans- 
mitted to  their  offspring  b}^  hereditary  descent.  This 
confounds  hereditary  features  and  aptitudes  with 
original  forms  and  instincts. 

Instinctual  impulses,  both  conscious  and  unconscious, 
in  animals  and  in  human  beings,  are  blind  forces  in  a 
measure,  almost  as  automatic  as  the  organic  forces  of 
life  in  a plant  or  in  a human  embryo,  although  equally 
in  accordance  with  the  higher  laws  of  creative  and  pro- 
vidential reason.  Instinctual  forces  in  ignorant  man- 
kind are  relatively  automatic,  inasmuch  as  they  are 
unconscious  of  the  higher  laws  of  reason  which  control 
the  evolutions  and  revolutions  of  all  nature.  How  then 
is  it  that  some  few  individuals  are  beginning  to  obtain 
fi  dim  sort  of  vision  of  these  higher  principles  of  reason, 
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as  far  as  a slight  knowledge  of  invariable  laws  can  be 
called  a vision  of  higher  reason  ? It  is  merely  a ques- 
tion of  degrees  of  insight  : relative  degrees  of  science 
and  of  rationality,  in  connection  with  instinctual  im- 
pulses in  mankind.  The  associated  bodies  of  the 
social  organism  are  nevertheless  formed  by  instinct, 
long  before  human  reason  thoroughly  understands  their 
ultimate  uses  : just  as  the  organs  of  the  human  foetus 
are  formed  in  utero  long  before  the  human  mind  learns 
anything  of  anatomy  and  physiology  as  definite 
branches  cf  human  science. 

It  is  known  that  the  same  soul  animates  the  foetus 
before  birth,  and  the  individual  after  birth ; the  risen 
spiritual  body  after  resurrection  ; and  the  conscious 
spirit  during  life  in  the  spiritual  world.  The  latter 
part  of  this  acquired  knowledge  has  been  experimen- 
tally communicated  by  spirits  themselves  to  mortals  in 
the  flesh.  From  these  known  facts  and  their  correla- 
tions, we  ask  if  the  collective  soul  of  humanity  remains 
one  and  the  same,  constantly  occupying  four  wrorlds 
simultaneously ; incessantly  alternating  individual  units 
fiom  one  world  to  the  other,  as  collective  humanity  on 
eaith  is  constantly  alternating  from  wakefulness  to 
sleep  and  from  sleep  to  wakefulness,  in  different  lati- 
tudes of  the  globe?  one  collective  mass  of  mankind 
being  awake  in  the  Eastern  hemisphere,  while  another 
collective  mass  are  asleep  in  the  Western  hemisphere  ; 
intermediate  regions  being  on  the  eve  of  sleep,  while 
otheis  are  on  the  verge  of  wakefulness  ? 

We  cannot  answer  definitely  all  these  questions,  but 
we  know  that  the  natural  lease  of  individual  life  is  not 
the  average  life  in  any  species  at  the  present  time,  nor 
dunng  any  period  of  history.  We  also  know  that 
successive  phases  of  evolution  are  shorter  in  tropical 
races  of  mankind  than  in  those  of  higher  latitudes. 

21 — 2 
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Instead  of  seven  years  for  each  marked  phase,  as  in 
frigid  regions,  we  may  say  six  years  for  temperate  zones 
and  five  years  for  tropical. 

Thus  0 1 8 15  22  29  36  43  50  57  64  71  78  85 

may  be  replaced  by  0 1 7 13  19  25  34  37  43  49  56  62  68  74 

and  also  by  0 1 6 11  16  21  26  31  36  41  46  51  56  61 

It  is  also  known  that  these  different  ratios  of  indivi- 

dual evolution  are  more  or  less  concomitant  in  popula- 
tions of  mixed  races  inhabiting  the  same  zones  of 
latitude.  Various  ratios  of  evolutive  fluxion  are  there- 
fore manifest  not  only  in  different  types  of  organism, 
but  also  in  races  and  individuals  of  the  same  species 
inhabiting  different  latitudes  under  definite  conditions, 
or  the  same  latitudes  under  varieties  of  genealogical 
descent. 

The  natural  elements  of  social  unity  are  families  or 
tribes  of  ignorant  human  beings,  which  by  the  gradual 
development  of  numbers  organize  homes,  municipalities, 
corporations,  nations,  federations,  and  finally  one  united 
social  bond  of  brotherhood  of  classes  and  societies  on  the 
continents  of  the  globe.  This  unity  will  be  the  social 
organism  of  mankind,  created  by  humanity  itself,  as  the 
individual  organism  is  formed  by  metamorphic  evolution 
in  the  womb.  The  instrumentalities  of  industry  and 
commerce,  when  completely  developed  in  all  races  and 
communities,  will  form  the  artificial  body  of  the  social 
unity  or  spirit ; the  arts  and  crafts  of  all  classes  and 
societies  once  organized  as  a universal  brotherhood  in 
every  habitable  region  of  the  globe,  will  constitute  a 
naturally-formed  (though  artificially-developed)  voca- 
tional instinct  or  soul  of  collective  humanity ; and  a 
complete  development  of  all  the  sciences  will  be  a 
naturally-formed  or  artificially-created  mind  of  humanity 
in  all  races  and  regions  of  the  habitable  globe. 

Perpetual  Evolution. — Is  human  progress  and 
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perfectibility  perpetual  in  higher  and  higher  cosmic 
and  hypercosmic  worlds 

Do  the  collective  humanities  of  satellites,  alter  the 
dissolution  of  a satellite,  become  collective  humanities 
of  simple  planets  (such  as  Mercury,  Venus,  Mars)  ? 
and  after  the  dissolution  of  simple  planets,  do  their 
collective  humanities  migrate  into  planets  ol  a higher 
order,  such- as  that  of  our  earth,  with  only  one  moon ; 
and  afterwards  to  higher  planets,  such  as  Jupiter  with 
four  moons  ; Saturn  with  eight  moons  ; and  then  (in  a 
sort  of  descending  order  of  a given  kind  of  maturity 
and  decline)  into  such  planets  as  Uranus  and  Neptune, 
near  the  limits  of  our  solar  system,  as  a transitional 
preparation  for  migration  into  higher  sidereal  systems 
than  those  of  our  moncosmic  solar  system  ? 

Creations  and  Evolutions. — What  is  the  difference 
of  meaning  between  the  words  Creation  and  Evolution  ? 
Are  simple  elements  created  or  evolved  ? Are  eggs  and 
seeds  created  or  evolved  ? We  know  that  eggs  and  seeds 
are  secretions,  and  that  plants  and  animals  are  evolved 
from  eggs  and  seeds;  but  simple  elements  are  not  evolved 
from  any  kind  of  homogeneous  substance  that  we  know 
of.  They  are  primordial  creations  or  indestructible  en- 
tities, with  definite  chemical  affinities  capable  of  forming 
innumerable  combinations  of  inorganic  molecules  and 
organic  cells  or  tissues.  (See  Vol.  I.,  “ Epicosmology,” 
page  373  ; unity  of  matter,  creation  of  elements,  etc.) 

But  let  us  suppose  that  the  simple  elements  were 
first  evolved  from  a kind  of  eternal  homogeneous  sub- 
stance of  infinite  extension  in  space  ; how  were  these 
elements  evolved,  so  as  to  become  indestructible  metals 
and  metalloids,  with  definite  affinities,  subject  in  all 
possible  combinations  to  associative  laws  of  order, 
number,  weight,  and  measure?  Whence  came  the 
qualities  of  elements  ? Whence  came  the  laws  of 
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associative  order  ? Whence  came  the  rationality  of 
these  laws  ? 

Invariable  laws  are  not  the  properties  of  matter  and 
of  motion  only  ; they  are  the  laws  of  mind  and  thought 
or  reason  ; and  reason  is  capable  of  conceiving  plans, 
and  realizing  by  evolutive  processes  any  definite  pur- 
pose thus  conceived  in  thought ; and  so  create  a 
mechanism  or  an  organism  of  any  given  kind. 

The  human  mind  by  its  very  constitution  is  obliged 
to  conceive  substance  as  infinite  in  space  and  indestruc- 
tible in  Time  : Reason,  as  eternal ; laws  of  order  in 
matter  and  in  motion,  thought  and  reason,  as  eternal 
and  invariable  in  all  possible  phenomena.  We  cannot 
conceive  the  idea  of  matter  without  force,  nor  of  mind 
without  thought  ; nor  of  force  and  motion,  thought 
and  conception,  without  law. 

The  inorganic  realms  seem  to  form  an  integral  part 
of  the  globe  itself,  as  the  epidermis  of  the  planet,  while 
the  successive  generations  of  individuals  in  the  organic 
realms  resemble  more  the  successive  moultings  of  the 
clothing  of  a bird.  In  any  case,  the  organism  of  a bird 
is  not  completely  formed  until  the  clothing  is  complete, 
and  the  clothing  of  the  globe  cannot  be  deemed  com- 
plete until  the  human  race  occupies  all  the  habitable 
regions  of  the  earth  in  a fully  developed  state  of 
organized,  social,  and  functional  humanity. 

Geological  investigations  show  that  vegetable  organ- 
isms first  appeared  on  earth  in  successive  generations 
of  higher  and  higher  species ; then  animal  organisms 
appeared  in  successive  generations  of  higher  and  higher 
types  ; until,  finally,  mankind  appeared  in  prehistoric 
times,  to  be  continued  in  successive  generations  of  indi- 
viduals, more  and  more  highly  organized,  in  civilized 
communities  and  in  nationalities,  to  be  extended  over  the 
whole  globe  as  moral  and  rational  rulers  and  cultivators 
of  all  the  realms  of  nature. 
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When  social  humanity  has  been  fully  organized 
metamorphic  evolution  will  be  complete  in  the  epi- 
cosmic  realms,  and  a new  career  of  devTelopmental 
evolution  be  commenced  for  both  the  cosmic  and  the 
epicosmic  unity  of  the  terrestrial  world.  1 his  brings 
us  to  the  question  of  perfective,  moral,  and  social 
evolution  of  mankind,  as  a necessary  complement  of 
epicosmic  evolution  in  correlation  with  the  celestial 
origin  and  destiny  of  humanity. 


PERFECTIVE  PHILOSOPHY. 

Introduction. — We  do  not  know  what  may  be  the 
use  of  our  solar  system  in  the  universe,  nor  of  our 
planet  in  the  solar  system ; but  we  know  something 
of  the  use  of  mankind  on  earth. 

Wild  herbs  and  fruits  perpetuate  their  species  in 
successive  generations,  according  to  the  laws  of  natural 
evolution.  When  man  cultivates  fruit  and  grain,  to 
serve  as  food,  he  improves  the  qualities  of  those  species, 
such  as  wheat,  rye,  barley,  oats,  and  rice  ; peas,  beans, 
cabbage,  lettuce  ; plums,  peaches,  apples,  pears,  and 
grapes.  He  raises  them  above  their  natural  state  by 
processes  of  perfective  cultivation. 

The  perpetuation  of  wild  animals  by  nature  does  not 
improve  the  breed  of  any  known  species,  but  human 
care  and  cultui'e  have  greatly  improved  the  breeds  of 
useful  animals,  such  as  dogs  and  horses,  sheep  and 
cattle. 

Mankind  is  thus  the  providential  agent  of  perfective 
evolution  in  some  parts  of  the  animal  and  vegetable 
kingdoms  ; but  where  is  the  providential  agency  of 
improvement  in  mankind  itself,  while  savage  races  are 
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left  to  perpetuate  their  species  unimproved  ? Red- 
Indians  in  America,  and  coloured  races  in  Australia, 
are  not  without  some  kind  of  religious  faith  in  the 
existence  of  a supernatural  world,  and  the  guidance 
of  ancestral  spirits , from  whom  they  receive  occasional 
com  m unications. 

Why  has  nature  left  them  in  this  forlorn  state 
during  countless  ages,  if  not  to  show  that  other  races 
have  made  immense  strides  in  all  the  arts  and  sciences, 
under  providential  guidance,  in  the  work  of  perfective 
social  evolution  ? 

How  is  it  that  some  human  races  have  been  chosen 
for  special  culture  by  heavenly  wisdom,  while  others 
have  been  left  to  the  laws  aud  conditions  of  brute 
nature  l some  races  of  animals  have  been  chosen  for 
special  culture  and  improvement,  while  others  have 
been  foredoomed  to  gradual  extinction  ? 

Wild  human  races  have  no  systematic  order  of  divine 
revelations  like  those  of  the  Bible,  given  to  a chosen 
people  with  a Messianic  mission,  under  the  guidance  of 
heavenly  inspiration.  The  whole  human  race  on  earth 
would  form  a social  and  religious  desert,  or  a spiritual 
swamp  like  the  Australian  savages,  without  the  influence 
of  angelic  inspiration. 

As  the  natural  sun  enables  some  species  of  plants 
to  ripen  their  fruit  (such  as  oranges)  in  given  latitudes, 
so  the  spiritual  sun  of  love  and  wisdom  enables  some 
races  of  mankind  to  improve  in  heart  and  mind,  as 
well  as  in  the  arts  and  sciences  of  social  evolution. 
Not  all  varieties  of  plants  ripen  their  fruit  in  the  same 
latitudes  or  altitudes  of  the  globe,  under  the  influence 
of  the  solar  rays  ; not  all  races  of  mankind  ripen  their 
understanding  under  the  influence  of  religious  revelation. 
Many  cultivated  minds  reject  the  Bible  and  denounce 
the  doctrines  of  theology  as  inconsistent  with  “ common 
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sense  and  reason  that  is,  with  low  degrees  oi  under- 
standing. 

There  are  high  and  low  degrees  of  spiritual  light 
adapted  to  various  phases  of  mental  evolution.  Angelic 
inspiration  is  one  order  of  providential  guidance ; an- 
cestral spirit  impression  and  communication  is  a lower 
order  of  supernatural  enlightenment.  All  human  races 
have,  in  all  ages,  had  the  guidance  of  relatively  ignorant 
ancestral  spirits  with  a sort  of  religious  worship.  Angelic 
revelation,  from  a higher  and  a purer  source  of  spiritual 
light,  has  been  given  to  a “ stiff-necked  people,”  chosen 
for  the  Messianic  mission.  “ Common  sense  and  l'eason  ” 
are  not  enough  to  understand  the  Bible  in  all  its  depths 
of  meaning,  until  spiritual  understanding  has  been 
developed. 

Believers  and  Unbelievers. — How  comes  it  that 
in  the  same  community  there  are  believers  and  unbe- 
lievers ? credulous  and  incredulous  men  and  women  ? Is 
it  not  because  there  are  different  degrees  of  understand- 
ing in  a national  community  ? In  the  same  family  there 
are  children  of  different  ages  : the  rational  faculties  are 
not  equally  developed  in  children  of  four  years  of  age, 
youths  of  fourteen,  and  young  men  of  twenty-four  ? 
May  there  not  be  in  these  members  of  the  same  family  : 

1°.  Child-like  reason,  with  ignorance  and  credulity? 

2 . Puerile  reason,  with  knowing  doubts  and  incre- 
dulity ? 

3 . Manly  reason,  with  enlightened  understanding  ? 

We  may  picture  to  ourselves  a conversation  in  this 

family  between  little  Johnny  who  is  four  years  of  age, 
and  Tommy  who  is  fourteen,  with  reference  to  an  elder 
brother  who  is  twenty-four,  and  whose  wife  has  had 
a baby  born  a day  or  two  ago. 

Little  Johnny  says  to  his  married  brother,  Samuel : 
“ Tommy  says  it  is  not  true  that  God  made  everything 
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out  of  nothing,  and  also  made  your  baby  out  of  nothing, 
and  gave  it  to  the  doctor  to  bring  to  your  house.  Ho 
says  that  c Mrs.  Sam  ’ dropped  it  out  of  herself,  the 
same  as  £ Topsy  ’ dropped  her  puppies  out  of  herself 
last  week  in  the  stable,  when  Tommy  saw  her  do  it.” 
Sam:  “My  dear  Johnny, you  know  that  Tommy  has  often 
been  scolded  by  papa  for  not  speaking  the  truth.  You 
must  listen  to  what  your  mamma  tells  you,  and  not 
pay  attention  to  stories  which  naughty  boys  at  school 
tell  Tommy.  Tell  him  that  I say  he  was  not  present 
when  God  made  the  world  out  of  nothing ; and  that  he 
knows  nothing  about  it.  You  must  listen  to  what 
mamma  says.”  Johnny:  “ Was  mamma  there  when 
God  made  the  world?”  Sam:  “ No  ; but  the  clergyman 
told  mamma,  and  he  knows  all  about  it.”  Johnny: 
“ What,  Mr.  Sawney  ?”  Sam  : “ Yes,  the  Rev.  Mr. 
Sawney,  and  also  the  Rev.  Mr.  Thoroughgood.”  Johnny  : 
“ Mamma  says  she  likes  Mr.  Thoroughgood  better 
than  the  other  preacher,  Mr.  Burnum.” 

In  the  great  human  family  there  are  ignorant  and 
credulous,  knowing  and  incredulous,  partially  enlight- 
ened and  religious  minds.  Theists  believe  in  the 
divine  revelations  of  Scripture  ; Pantheists  believe  in 
the  divine  revelations  of  nature  : Atheists  are  total  un- 
believers in  both  nature  and  Scripture.  They  say  that 
the  existence  of  tigers  and  beasts  of  prey,  not  to  men- 
tion the  insect  tormentors  of  life,  such  as  fleas  and 
musquitos,  show  that  there  is  no  principle  of  divine 
love  and  wisdom  in  nature;  and  the  severe  texts  of  Scrip- 
ture, which  command  the  Jews  to  exterminate  idolaters, 
show  that  there  is  neither  divine  love  nor  wisdom  in  the 
God  of  the  Bible.  They  maintain  that  nature  is  ruled 
by  a blind  unconscious  law  of  necessity,  without  a pre- 
conceived plan  or  an  ultimate  aim  of  goodness,  beauty, 
or  utility.  These  are  called  “ Materialists.” 
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Deists  and  Pantheists  believe  that  nature  is  a divine 
revelation  of  a plan  of  orderly  evolution,  with  an  aim 
of  ultimate  beauty  and  perfection  ; but  they  do  not 
believe  that  the  Bible  contains  a divine  revelation. 
Spinoza  tries  to  prove  that  the  prophets  only  put  forth 
their  own  individual  thoughts  and  aspirations  in  their 
books  of  prophecy. 

There  are  then  Theistic  believers  in  the  book  of 
Scripture  and  in  the  book  of  nature  as  divine  revela- 
tions ; while  others  are  simply  Pantheistic  believers  in 
a God  of  nature,  but  not  in  a God  of  Scripture.  Those 
who  believe  neither  to  be  divine  are  the  only  thorough 
unbelievers. 

Churchmen  and  Freethinkers. — One  sect  of 
churchmen  claim  “ plenary  inspiration  ” for  the  Bible 
and  the  Church  in  all  ages  ; another  sect  claim  plenary 
inspiration  for  the  Bible  only.  These  are  the  claims  of 
High  Church  and  Low  ; Broad  Churchmen  are  Free- 
thinkers, who  believe  that  the  natural  universe  is  an 
indisputable  manifestation  of  invariable  laws  ; that 
human  nature  is  a I’evelation  of  divine  truth  ; that  the 
Bible  contains  a revelation  of  divine  truth  concerning 
human  life  and  destiny  in  natural  and  supernatural 
worlds. 

It  is  not  easy  to  reconcile  these  different  sects  while 
the  Bible  is  the  cause  of  their  misunderstanding. 
What  then  is  the  Bible  ? A collection  of  sacred  books 
ot  history,  tradition,  prophecy,  and  revelation,  won- 
drously  well  adapted  to  the  spiritual  education  of 
terrestrial  mankind,  under  the  providential  guidance  of 
celestial  humanity  during  the  dark  ages  of  metamorphio 
social  evolution. 

The  first  chapter  of  Genesis,  which  institutes  the 
Sabbath  as  a day  of  rest,  is  a marvellously  simple 
description  of  epicosmic  evolution,  easily  verified  in  the 
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geological  records  of  the  globe  ; while  the  second 
chapter,  beginning  with  the  fourth  verse,  is  a very 
different  description  of  “ the  generations  of  the  heavens 
and  the  earth,  when  they  were  created  in  the  day  that 
the  Lord  God  made  the  earth  and  the  heavens.” 

What  is  the  origin  of  these  widely  different  descrip- 
tions % We  may  suppose  them  to  have  been  given  at 
different  times,  as  other  parts  of  Scripture  have  been 
given  to  different  prophets  in  successive  ages ; but  we 
need  not  attempt  to  confront  them  with  each  other, 
any  more  than  jarring  species  of  animals  (such  as 
sheep  and  wolves)  in  the  creation,  or  good  and  evil 
propensities  in  human  nature.  Conflicting  texts  of 
Scripture  and  incompatible  instincts  of  animals  require 
much  faith  in  natural  and  spiritual  revelation,  and 
much  enlightenment  of  human  understanding  for  their 
due  interpretation. 

The  fear  of  injuring  faith  in  simple  minds  may  cause 
churchmen  to  claim  plenary  inspiration  for  all  the  texts 
of  the  Bible,  but  the  fear  is  hardly  wise,  since  the 
claim  alienates  increasing  numbers  from  the  faith,  and 
drives  them  into  unbelief ; which  does  not,  however, 
save  unbelievers  from  dissensions  in  their  own  ranks,  as 
interpreters  of  nature. 

Miracles  and  prophecies  are  the  stumbling-blocks  of 
those  who  think  that  exceptional  phenomena  are  con- 
trary to  the  laws  of  nature. 

Miracles. — What  are  miracles  ? very  rare  and  ex- 
ceptional phenomena,  partly  natural  and  partly  “super- 
natural,” but  not  unnatural.  They  are  just  as  much  in 
accordance  with  invariable  laws  of  nature,  as  the  com- 
monest phenomena  of  daily  experience  in  life.  Hyp- 
notism, magnetism,  magic,  spiritism,  and  religious 
inspiration,  are  the  historical  and  experiential  means 
of  obtaining  these  exceptional  phenomena.  Cases  of 
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natural  somnambulism  are  well  known  to  occur,  and 
the  so-called  miracles  of  the  Bible  are  well  authenti- 
cated. 

1°.  Artificial  Hypnotism  is  used  as  a means  of  pro- 
ducing temporary  illusions  in  the  minds  of  the  persons 
hypnotized.  (“  Hypnotism,”  by  Dr.  Braid,  Manchester, 
1850.) 

2°.  Artificial  Magnetism  is  used  as  a means  of  in- 
ducing temporary  states  of  somnambulism  and  clair- 
voyance as  a means  of  relief  for  various  kinds  of  ailments 
in  the  bodies  of  individuals  so  magnetized.  (See 
“ ZoIst,”  Dr.  Elliotson,  London,  1850.) 

3°.  Artificial  Magic  is  used  as  a means  of  obtaining 
a knowledge  of  the  processes  employed  in  Egyptian 
temples  and  elsewhere,  to  satisfy  the  curiosity  of 
individuals  and  nations  with  regard  to  the  presence 
of  invisible  spirits,  to  foretell  future  events  of  good  or 
evil  omen.  (Dr.  Fortin,  Paris.) 

4°.  Spiritism , Ancient  and  Modern. — Modern  spirit- 
ualism in  Europe  and  America,  first  introduced  by 
spirit-rapping,  and  afterwards  developed  by  trance- 
mediums,  writing-mediums,  speaking-mediums,  dark- 
sdance-mediums,  for  audible  spirit  voices,  bodily  pos- 
sessions, materializations,  etc.,  are  applied  as  means 
of  obtaining  communications  and  consolations  from 
departed  spirits  to  their  relatives  ; and  mainly  as  proof 
of  conscious  existence  of  the  spirit  in  a higher  world 
after  the  death  of  the  mortal  body.  Many  books  have 
been  published  on  “spiritualism,”  and  many  private 
families  have  stances,  apart  from  paid  mediums , who 
are  sometimes  impostors. 

These  phenomena  are  more  or  less  analogous  to  those 
of  ancient  heathen  seers  and  sorcerers  whose  operations 
are  denounced  in  the  Bible.  These  exceptional  kinds 
of  phenomena  are  obtained  mainly  by  means  of  the 
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peculiar  temperaments  of  individual  mediums,  which 
temperaments  are  more  or  less  analogous  to  those  of 
persons  who  walk  and  talk  in  their  sleep,  and  who  are 
called  somnambulists.  Magnetic  power,  however,  is 
supposed  to  be  more  strongly  developed  in  healthy 
persons  than  in  delicate  temperaments,  and  hence  the 
magnetism  of  strong  healthy  persons,  communicated  by 
passes  to  the  weak  and  sickly,  is  said  to  restore  a mag- 
netic equilibrium  and  a consequent  state  of  physiological 
improvement,  in  many  cases  of  actual  experience,  well 
attested  by  disinterested  witnesses  as  well  as  by  nume- 
rous patients  and  operators.  We  ourselves  have 
witnessed  the  genuine  experiments  of  Dr.  Elliotson  in 
1843  ; of  Dr.  Braid  in  1850;  as  well  as  numerous 
spiritual  seances  in  America  and  in  Europe  between  the 
years  1856  and  1868;  of  Dr.  Fortin  in  Paris,  in  1877. 

5°.  Delicious  Miracles  have  no  doubt  a much 
higher  purpose  than  any  of  these  commoner  forms  of 
magnetism  and  spiritism,  although  the  healing  of  the 
sick  and  the  raising  of  the  dead,  recorded  in  the 
Gospels,  seem  to  have  been  effected  by  magnetic 
powers,  as  well  as  by  spiritual  influence  in  the  Divine 
Healer  and  Bedeemer.  Such  powers  were  also  pro- 
mised to  the  disciples,  whenever  and  wherever  they 
could  by  means  of  heavenly  grace  have  faith  and 
confidence  enough  to  exercise  the  powers. 

This  faith  and  confidence,  alas,  seem  to  be  too  feeble 
in  believers  to  work  miracles  of  healing  and  conversion 
in  our  day ; and  unbelievers  not  only  refuse  credence 
to  the  miracles  of  the  Gospels,  but  even  to  the  well- 
attested  facts  of  modern  magnetism  and  spiritualism, 
some  of  which  enable  us  to  understand  the  physical 
and  physiological  possibility  of  many  of  the  Bible 
miracles,  as  exceptional  phenomena,  not  at  all  “ un- 
natural ” or  contrary  to  the  known  laws  of  nature, 
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although  effected  in  connection  with  supernatural 
spiritual  influence. 

We  notice  these  facts  merely  as  a means  of  showing 
how  and  where  the  student  of  religious  revelation  may 
obtain  experiential  evidence  of  the  phenomena  of 
spiritual  communications  and  impressions,  as  a ground 
of  faith  in  the  existence  of  a supernatural  world,  and  be 
convinced  that  all  so-called  miracles  are  as  natural  as 
any  other  class  of  exceptional  phenomena.  When  once 
the  mind  is  thus  convinced  of  the  reality  of  spirit-life 
beyond  the  grave,  questions  of  superhuman  Providence 
and  spiritual  culture  of  mankind,  as  a means  of  per- 
fective evolution  on  earth,  become  as  simple  and  as 
natural  as  the  improvement  of  the  higher  animal  and 
vegetable  species  by  human  providence  and  systematic 
culture. 

Spiritual  revelation  from  heaven  and  religious  faith 
on  earth  are  the  primary  causes  of  progressive  perfecti- 
bility in  human  society.  Churches  are  the  mothers  of 
moral  discipline ; the  necessities  of  self-defence  call 
forth  military  organization  in  the  temporal  interests  of 
the  state ; the  need  of  priests  and  soldiers  to  conduct 
the  affairs  of  church  and  state  calls  forth  organized 
castes  of  instructors  and  defenders  to  govern  labourers, 
who  produce  food  and  raiment,  farms  and  implements, 
homes  and  temples  for  the  whole  community. 

Intelligence  and  skill  are  by  degrees  developed  in  a 
continuous  course  of  progressive  evolution,  until  some 
point  of  relative  sufficiency,  strongly  organized,  becomes 
at  last  too  firmly  fixed  to  admit  of  further  change.  In 
such  cases  of  arrested  development,  disruption  is 
usually  brought  about  by  foreign  wars  or  by  internal 
revolutions. 

We  need  not  dwell  on  the  rise  of  commercial  inter- 
course between  different  communities,  nor  on  the 
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religious  revelations  which  excite  thought  and  intel- 
lectual activity  in  all  directions  until  science  and 
philosophy  arise  from  the  study  of  nature  as  a distinct 
revelation  of  the  laws  of  the  Creator.  Natural  and 
spiritual  revelations  may  agree  in  the  main,  but  human 
intellects  and  understandings  are  not  always  equally 
developed  in  different  races  and  classes,  whence  dis- 
sidences  of  religion  and  philosophy  arise,  as  stimulants 
to  moral  and  mental  exercise  in  a continuous  flow  of 
perfective,  though  not  pacific,  evolution. 

Social  progress,  therefore,  is  not  a process  of  merely 
natural  evolution  under  the  influence  of  physical  con- 
ditions alone,  but  a process  of  perfective  evolution 
under  the  influence  of  inspiration  from  a higher  world. 
Swamps  and  wildernesses  of  the  earth  are  to  be  im- 
proved, by  artificial  culture,  into  gardens  of  an  earthly 
paradise ; wild  herbs  and  forest-trees  are  to  be  im- 
proved until  they  bear  delicious  fruits  of  use  to  man  ; 
wild  animals  are  to  be  tamed,  or  otherwise  disposed  of, 
where  they  cannot  be  improved  ; uncultured  human 
races  are  to  be  improved  in  body,  soul,  mind  and  spirit, 
or  left  to  die  out  where  they  cannot  be  improved. 

Cases  of  “natural  monstrosity”  and  cases  of  “spiritual 
monstrosity”  are  only  exceptional  phenomena  ; and  as 
human  science  learns  more  from  natural  monstrosity 

J 

than  from  normal  phenomena,  it  is  probable  that  more 
is  revealed  in  the  so-called  “supernatural  monstrosities” 
than  in  the  ordinary  course  of  alternating  births  and 
deaths  of  individuals  of  all  species,  which  unite  the 
visible  with  invisible  spheres  of  existence. 

Supramundane  Providence, — What  does  history 
teach  us  with  regard  to  Providential  government  ? 
Sacred  history  speaks  of  angels  as  messengers  of 
Heaven  to  mankind  on  earth  ; messengers  sent  with 
words  of  Divine  love  and  wisdom,  to  be  given  by  voice 
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and  vision  to  individual  seers  or  prophets,  and  by  them 
delivered  to  certain  families  and  nations.  Piofane 
history  speaks  of  poets  as  inspired  mediums  of  thought 
for  Divine  ideas  of  beauty  and  sublimity.  What,  then, 
is  the  real  meaning  of  the  words  revelation  and  inspira- 
tion? and  what  has  been  the  result  of  revelation  and 
inspiration  at  certain  epochs  of  history  in  given  races 
of  mankind  ? 

We  need  not  dwell  on  prehistoric  times,  nor  on 
human  savages  in  historic  periods ; nor  on  Chinese, 
Malay,  Hindu,  and  other  Eastern  races,  whose  influence 
on  the  march  of  civilization  has  been  of  little  import- 
ance compared  with  that  of  the  Semitic  and  the  Aryan 
nationalities.  The  present  state  of  Eastern  races  is 
well  described  by  Professor  Monier  Williams,  in  a letter 
to  the  Times  (Monday,  June  11,  1877),  from  the  con- 
clusion of  which  we  make  the  following  extract  : “ My 
belief  is  that  until  a way  is  opened  for  the  free  inter- 
course of  the  educated  mothers  and  women  of  Europe, 
who  understand  the  Indian  vernaculars,  with  the  mothers 
and  women  of  India,  in  their  own  homes,  Christianity 
itself,  or  at  least  its  purer  forms,  will  make  little  pro- 
gress either  among  Hindus  or  Mahometans.  . . Although 
exceptional  cases  of  men  of  vigorous  intellect  exist  in 
India,  and  its  races  differ  considerably  in  physique , yet 
the  ordinary  Indian  has  hitherto  inherited  such  a feeble 
condition  of  brain,  such  a diseased  appetite  for  mental 
stimulants,  such  unhealthy  biases  and  habits  of  mind 
from  his  ancestors,  that  he  is  almost  incapable  of  grasp- 
ing plain  facts,  much  less  of  incorporating  them,  like 
plain  food,  into  the  texture  of  his  moral  constitution. 
Nor  is  he  generally  at  all  capable  of  appreciating  the 
importance  of  their  bearing  on  daily  life  and  practice. 
Hence  the  absence  of  all  history  in  India,  and  hence  the 
difficulty  of  obtaining  any  accurate,  unexaggerated  or 
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undistorted  narrative  of  common  occurrences.  Here, 
too,  in  my  opinion,  is  the  principal  difficulty  of  con- 
vincing a Hindu  of  the  superiority  of  the  plain  story  of 
the  Gospel  to  the  wild  exaggerations  of  the  Ramayana. 
The  chief  successes  of  Christianity  in  India  have  been 
hitherto  achieved  by  Roman  Catholics,  who  offer  to  the 
Hindu  mind  a kind  of  Hinduized  Christianity,  or,  at 
any  rate,  present  him  with  images,  symbols,  processions, 
decorations,  miraculous  stories,  marvellous  histories, 
of  saints,  and  an  imposing  outward  ritual  of  which  his 
present  mental  condition  appears  to  stand  in  need.” 

We  may  add  that  India  and  other  Eastern  nations 
are  not  the  only  backward  races  of  mankind,  since 
feeble  intellects  and  narrow  minds  are  plentiful  enough 
in  the  ignorant  masses  and  intolerant  sects  of  Western 
kingdoms. 

The  names  of  Adam,  Noah,  Abraham,  Moses,  and 
Jesus  denote  epochs  of  sacred  history  and  of  special 
revelation  in  the  Messianic  mission  of  providential 
government,  which  mission  has  been  given  to  the 
Semitic  race,  and  by  them  transmitted  to  the  Aryan 
race  in  Europe  and  America. 

But  what  of  profane  history  and  poetic  inspiration  ? 
What  of  Creek  and  Italian  poets — Homer,  Hesiod, 
Virgil,  Ovid,  etc. — and  their  influence  on  European 
history  and  civilization  ? 

What  is  the  difference  between  heavenly  inspiration 
and  earthly  transmission,  as  providential  agencies  of 
human  education  and  social  evolution  ? Ideas  of  love 
and  wisdom  are  given  by  angel  messengers,  for  guidance 
and  instruction,  to  mortals  in  the  flesh.  The  experiences 
of  one  generation  are  transmitted  to  another  in  contin- 
uous succession  during  many  centuries  of  history.  By 
this  means,  also,  children  are  taught  all  that  is  included 
in  the  meaning  of  the  word  education, 
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What  is  the  difference  between  revelation  and  inspira- 
tion ? Kevelation  is  by  means  of  “voice  and  vision,” 
in  which  case  the  seer  hears  the  voice,  or  sees  the  form 
of  an  angel,  and  is  thus  enabled  to  repeat  in  his  own 
language  what  he  hears,  and  describe  what  he  sees. 
His  own  language  and  his  own  forms  of  thought  agree 
naturally  with  the  language  and  the  forms  of  thought 
of  his  own  race  and  generation,  and  can  only  be  a 
special  rendering  of  what  he  hears  or  sees  in  spirit ; 
and,  therefore,  such  foims  of  revelation  require  due 
powers  of  insight  and  interpretation  as  the  human  race 
attains  to  higher  and  higher  degrees  of  natural  and 
spiritual  understanding. 

“ Poetic  inspirations  ” may  be  defined  as  intuitions 
received  by  means  of  some  invisible  agency,  suggesting 
ideas  of  forms  and  feelings  of  ideal  beauty  and  sub- 
limity. How  shall  we  define  the  nature  of  such 
agencies  ? Are  they  merely  gases  or  ethers,  circulating 
in  the  blood  and  stimulating  the  sensorium  of  the  brain, 
as  in  common  dreams  ? or  may  they  possibly  be  invisible 
spirits,  able  to  impress  the  senses  and  suggest  ideas  of 
form  and  feeling  to  the  impressible  minds  of  poets  and 
of  “ spiritual  mediums  V’ 

May  not  invisible  spirits  be  magnetically  able  to 
suggest  rational  ideas  and  thus  give  intuitions  to  the 
sensitive  minds  of  poets  and  inventors,  which  intuitions 
do  not  arise  spontaneously  in  the  minds  of  the  un- 
imaginative multitude  ? And  if  new  conceptions  of 
ideal  beauty  are  thus  impressed  by  “ The  Muses  ” on 
the  minds  of  poets,  may  we  not  suppose  such  intuitions 
to  be  under  providential  guidance  in  both  worlds  ? And 
may  not  the  conceptions  of  scientific  discoverers  be 
derived  from  similar  sources  ? The  suggestive  in- 
tuitions of  inventors  stimulate  their  minds  to  conceive 
and  construct  the  forms  of  new  instruments  unknown 
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before  in  our  world,  though  known  from  all  eternity  in 
countless  other  worlds  of  the  unfathomable  universe  ? 

Is  unconscious  gas  of  any  kind,  circulating  in  the 
blood,  capable  of  suggesting  ideas  of  mechanisms,  such 
as  those  of  weaving  machines  and  locomotives,  to  the 
minds  of  ignorant  men,  who  have  never  seen  or  heard 
of  such  machinery  ? 

Is  it  not  a law  of  nature  that  external  conditions  are 
necessary  to  foster  internal  potentialities  of  all  kinds  in 
all  realms  ? Could  the  seed  of  an  orange  grow  to  the 
full  maturity  of  an  orange-tree  and  reproduce  its  species 
in  the  climate  of  the  Arctic  regions  ? Could  any  species 
of  fish  be  developed  from  the  eggs  of  that  species  in  any 
but  favourable  conditions  ? Could  any  type  of  vegetal 
or  animal  organism,  with  its  known  special  and  inherent 
potentialities,  be  fully  developed  in  the  midst  of  unsuit- 
able surroundings  ? Certainly  not : therefore  suitable 
conditions  are  necessary  complements  of  innate  or  in- 
herent potentialities  of  evolution  in  all  types  of  organism 
and  in  all  worlds  of  conditions. 

This  is  manifestly  true  of  physical  and  physiological  ' 
potentialities  ; and  a little  thought  will  show  that  the 
same  correlations  of  innate  potentialities  and  external 
conditions  of  evolution  exist  in  psychological  as  well  as 
in  physiological  forces  and  phenomena.  Without  ex- 
ternal influences,  internal  potentialities  lie  dormant  or 
sterilized  ; whereas  by  suitable  external  stimulants  in- 
ternal potentialities  of  soul  and  body  are  developed  (not 
created). 

These  laws  are  true  for  individuals  and  for  societies. 
The  influence  of  adults  is  necessary  for  the  education  of 
children  ; the  influence  of  spiritual  beings  in  a higher 
world  is  necessary  for  the  education  of  mankind  on 
earth  ; and  these  influences  are  as  natural  as  they  are 
necessary ; therefore  that  which  is  commonly  called 
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“ supernatural  ' or  supramundane  is  quite  as  normal  or 
necessary  as  that  which  is  simply  mundane  or  “ natural. 
The  sleeping  state  of  unconsciousness  is  just  as  natural 
as  the  wakeful  state  of  consciousness. 

What  have  been  the  successive  phases  of  Divine 
revelation  ? Adam,  Noah,  Abraham,  Moses,  and  the 
Prophets  represent  epochs  of  religious  evolution  up  to 
the  birth  of  Christ,  and  His  final  revelation  of  ideal 
perfection  to  be  continued  by  the  Holy  Ghost.  (See  “In- 
spiration ” by  J.  P.  Newman,  North- American  Review, 
September — October,  1878.)  These  successive  phases 
of  sacred  history  are  too  well  known  to  need  comment ; 
but  what  of  the  evolutive  history  of  Christianity  ? 

Successive  generations  of  mankind  come  into  the 
world  for  a time  and  then  die  out,  to  make  room  for 
others ; successive  phases  of  growth  in  individual  life 
differ  from  each  other  in  all  the  main  characteristics  of 
infancy,  youth,  adolescence,  virility,  maturity,  decline, 
and  decay  ; and  each  of  these  marked  phases  has  a 
definite  beginning,  middle  and  end ; although,  in  a 
certain  sense,  all  phases  are  almost  imperceptibly 
blended  with  each  other  in  transitional  epochs  of  life. 
With  due  qualifications,  the  same  may  be  said  of  the 
successive  phases  of  the  religious  and  social  evolution  of 
collective  mankind. 

After  the  law  v'as  given  to  Moses,  as  a new  revela- 
tion to  the  Israelites,  and  the  commencement  of  a new 
phase  of  social  and  religious  life,  the  prophets  were  sent 
in  successive  ages  to  remind  the  Jev7s  of  their  back- 
si  idings,  and  warn  them  of  their  coming  fate  of  national 
disruption,  and  their  general  dispersion  amongst  the 
Gentiles.  What  have  been  the  backslidings  of  Chris- 
tians and  the  providential  means  of  preservation  and 
continuous  evolution  ? What  were  the  aberrations  and 
inanities  of  the  Greek  Church  when  Mahomet  was  sent 
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to  disperse  it  and  supplant  it,  for  a season,  in  the 
East  ? What  were  the  aberrations  of  the  Latin  Church 
in  the  West,  when  Luther  and  Calvin  were  sent  to 
supplant  it  in  the  Protestant  nations  of  North-western 
Europe?  We  need  not  repeat  the  commentaries  of 
Gibbon  on  the  theological  disputes  and  inanities  of 
the  Greek  Church,  nor  the  criticisms  of  Luther  and 
Calvin  on  the  theory  and  practice  of  Popery  at  the 
time  of  the  Reformation  ; but  we  may  note  that 
Mahomet  was  impelled  to  disperse  the  backsliding 
Greeks  and  their  corruptions  by  substituting  simpler 
forms  of  faith  and  life  ; and  that  Luther  was  provi- 
dentially inspired  with  power  to  destroy  the  baneful 
influences  of  Roman  superstitions  in  the  West,  and  to 
supplant  the  wile3  and  sophisms  of  political  ecclesias- 
ticism,  by  a return  to  the  simple  Word  of  Life  in  the 
Gospel. 

The  Greek  and  Roman  Churches  and  ecclesiasticisms 
have  been  preserved  amongst  ignorant  and  backward 
nations,  as  the  Jewish  synagogue  amongst  dispersed 
Jews ; still  these  backward  peoples  make  little  or  no 
progress  of  themselves,  but  are  indebted  to  Protestant 
communities  for  all  the  main  improvements  in  the  arts 
of  life  and  social  evolution.  Railways  and  canals, 
electric  telegraphs  and  postal  improvements,  political 
economy  and  free-trade,  improved  breeds  of  animals 
and  superior  means  of  agriculture,  new  systems  of 
lighting  and  cleansing  streets  in  towns,  improved  in- 
struments and  methods  of  investigation — these  and 
many  other  new  resources  of  art  and  science,  industry 
and  commerce,  beneficial  to  all  nations,  have  been  first 
discovered  and  developed  in  Protestant  communities, 
and  slowly  borrowed  from  them  by  sterile  Roman  Catho- 
lic nationalities.  Inventors  born  in  Catholic  countries 
are  Freethinkers,  and,  in  this  sense,  Protestants. 
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There  are  two  kinds  of  supramundane  influence  : 
namely,  subjugative  revelations  and  instigative  inspi- 
rations. Religious  revelations  subjugate  the  hearts  of 
families  and  churches ; poetical,  inventive,  and  philo- 
sophical intuitions  instigate  the  minds  of  individuals  to 
study  the  sublimities  of  use  and  beauty,  truth  and 
goodness,  in  the  laws  of  nature  and  the  powers  of  the 
human  mind. 

Religious  revelations  are  more  or  less  intermittent  in 
successive  phases  of  human  progress,  occurring  only  on 
critical  occasions,  like  earthquakes  which  alter  the 
landmarks  of  different  regions  of  the  earth  ; whereas 
instigative  inspirations  are  continuous,  and  more  or  less 
potent  on  sensitive  minds  in  every  generation.  Even 
hunting  savages  have  some  slight  notions  of  poetry 
and  inventive  genius ; of  language  and  artistic  modes 
of  thought.  Pastoral  tribes  are  more  influenced  by 
poetical  inspirations  ; agricultural  nations  are  still  more 
influenced  by  various  kinds  and  degrees  of  instigative 
intuition  ; while  military  and  commercial  nations  have 
always  been  noted  for  poetry,  art,  science,  and  philo- 
sophy, not  to  mention  the  more  homely  inventions  of 
useful  instruments  and  methods  of  investigation. 

It  is  easy  to  discern,  therefore,  the  nature  and  the 
potency  of  subjugative  revelations  and  of  instigative 
inspirations  as  agencies  of  supramundane  Providence 
which  guide  and  control  the  social  and  religious  evolu- 
tion of  mankind  on  earth. 

Unbelievers  and  Freethinkers,  of  all  shades,  are 
often  quite  as  much  under  the  influence  of  instigative 
intuition  as  religious  believers  ; to  wit,  sceptical  poets 
and  inventors,  who  believe  in  “ Nature”  but  doubt  of 
the  existence  of  a spiritual  world.  This  is  also  a 
Providential  necessity  foreseen  and  foretold  in  the 
Rible ; the  influence  of  “ Satan”  in  the  world  is  a 


344 


perfective  philosophy. 


part  of  the  scheme  of  Providence,  as  explained  in 
Isaiah  xlvi.  7,  etc.,  where  it  is  expressly  said  that  God 
creates  evil.  “ I form  the  light  and  create  darkness  ; 
I make  peace,  and  create  evil  ; I,  the  Lord,  do  all 
these  things.” 

“ Seeing  and  Believing.”- — A child  knows  that  the 
sun  rises  in  the  morning  and  sets  in  the  evening. 
These  facts  have  alwa^  been  known  to  men,  women, 
and  children  in  all  ages,  though  not  explained  to  their 
understanding.  And  when,  at  last,  an  explanation  was 
given  by  Copernicus  and  others,  some  extraordinary 
minds , like  that  of  the  great  Lord  Bacon,  would  not 
believe  it ; could  not  believe  it.  They  knew  that  the 
facts  contradicted  the  theory,  and  therefore  the  theory 
was  not  a true  explanation  for  their  understanding. 
Lord  Bacon  was  a believer  in  the  book  of  nature,  but 
not  in  this  interpretation. 

In  course  of  time,  however,  the  great  Lord  Bacon’s 
opinion  lost  authority,  and  ordinary  minds  began  to 
reflect  on  the  facts  of  astronomy  in  connection  with 
the  new  mechanical  theory,  and,  by  degrees,  began  to 
understand  and  to  believe. 

Knowledge  and  understanding,  belief  and  unbelief, 
these  are  words  of  variable  import.  Facts  are  generally 
known,  more  or  less  extensively,  long  before  they  are 
understood  even  superficially.  Still  some  kind  of  ex- 
planation is  often  vouchsafed  along  with  a knowledge 
of  facts  in  all  ages  and  all  communities.  New  moons 
come,  and  old  moons  go  ; what  becomes  ol  the  old 
moons  ? a natural  question,  with  a ready  answer. 
“ They  are  cut  up  into  little  stars.” 

In  all  ages  of  history  descriptions  of  facts  have  called 
for  explanations,  and  have  found  them  easily  enough, 
such  as  they  were.  In  the  present  day,  descriptions  oi 
the  facts  of  comparative  anatomy  and  physiology,  palae- 
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o u tolo o' y and  embryology  call  forth  ready  explanations 
from  diverse  theories  ol  natural  evolution  ’ by  means 
of  “ secondary  causes,”  such  as  the  physical  action  of 
external  conditions  on  the  organic  structure  of  living 
forms,  and  the  natural  reaction  of  internal  forces  on 
external  conditions.  As  a result  ot  these  actions  and 
reactions  of  internal  and  external  forces,  a new  order  of 
forces  come3  into  play,  under  the  names  of  “ special 
adaptation,  hereditary  transmission,  and  natural 
selection these  words  contain  “the  explanation”  of 
creation,  for  those  who  are  willing  to  accept  it  and 
think  they  understand.  But  how  does  a chick  get 
into  au  egg  ? how  does  the  oak  creep  out  of  an  acorn  ? 
These  are  natural  facts  ; but  they  are  nevertheless 
miraculous  phenomena.  “ Not  merely  molecular  motions 
of  matter  in  accordance  with  the  laws  of  molecular 
chemics  and  mechanics.” 

But  if  invisible  forms  can  ensconce  themselves  in 
matter  by  incarnation,  with  continuous  nutrition,  and 
disenthral  themselves  at  death  by  processes  of  decarna- 
tion, and  of  resurrection,  leaving  the  molecular  motions 
of  matter  to  decompose  the  corpse,  is  not  this  as  easily 
conceived  a mode  of  action  and  as  good  an  explanation 
for  the  understanding  as  that  of  spontaneous  genera- 
tion and  subsequent  differentiation  by  imaginary  pro- 
cesses of  molecular  mechanics  ? 

There  are  transparent  bodies  both  visible  and  in- 
visible : transparent  crystals  are  visible  ; transparent 
air  is  invisible.  Vapour  is  invisible  in  one  state, 
visible  in  another.  The  ghosts  of  men  and  women  are 
sometimes  visible.  By  what  means  do  spirits  become 
visible  ? — how  can  we  condense  invisible  vapours  so  as 
to  render  them  visible  ? 

“ How  absurd  to  talk  of  ghosts  and  their  visible 
materializations.  How  absurd  the  theory  of  the  rota- 
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tion  of  the  earth  on  its  axis,  which  implies  that  men 
at  our  antipodes  walk  with  their  feet  upwards  and 
their  heads  downwards.” 

PROBLEMS  OF  LIFE,  MEMORY,  AND  IMMORTALITY. 

What  are  the  problems  of  life,  memory,  and  immor- 
tality in  all  worlds  of  existence,  natural,  spiritual, 
inc-arnative,  and  resurrectional  ? And  first,  what  are 
the  known  facts  of  natural  life  and  memory  ? 

1°.  Life  and  memory  awake  during  the  day. 

2°.  Life  and  memory  asleep  during  the  night. 

3°.  Life  and  m emory  in  dreams  during  sleep. 

Memory  during  successive  days  is  intermittently  conscious  ; 

Memory  during  successive  nights  is  intermittently  unconscious  ; 

Memory  during  dreams  and  sleep  is  incoherently  semi-conscious. 

We  have  then,  during  life  in  this  natural  world,  posi- 
tive experience  of  three  different  states  of  memory  and 
consciousness,  and  this  gives  us  a practical  proof  that 
life  is  persistent  during  oblivious  sleep,  dream  sleep, 
and  reminiscent  wakefulness. 

Obliviousness  during  sleep  is  not  mental  annihila- 
tion, nor  is  it  a loss  of  conscious  memory  for  aye,  but 
merely  a temporary  suspension  of  consciousness  in  the 
illumination  of  the  mind,  somewhat  analogous,  perhaps, 
to  the  darkness  of  night,  or  that  produced  by  the  inter- 
ference of  rays  of  light  in  the  physical  atmosphere. 

Are  the  phenomena  of  life  and  memory,  in  the  suc- 
cessions of  spiritual  life  and  natural  life, analogous  in  any 
way  to  the  successions  of  day  and  night,  wakefulness 
and  sleep,  during  life  in  the  natural  world  ? Is  memory 
intermittently  conscious  and  reminiscent  during  life  in 
the  spiritual  spheres  ? oblivious  and  unconscious  during 
life  in  uterine  existence  ? and  comparatively  oblivious 
and  semi-conscious  during  life  in  the  natural  world  ? 

Is  the  material  body  merely  a sort  of  galvanoplastic 
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covering  of  the  spiritual  or  ethereal  body,  which  cloth- 
ing is  imessantly  moulted  and  renewed,  bit  by  bit  (as 
the  moulting  plumage  of  a bird),  and  finally  cast  off 
entirely,  as  a worn-out  garment,  while  the  spiritual 
body  is  continuous  through  all  phases  of  existence, 
spiritual,  uterine,  and  natural  ? 

If  so,  the  ethereal  body  must  be  capable  of  immense 
powers  of  contraction  and  expansion,  from  the  variable 
dimensions  of  a small  foetus  in  the  womb  to  that  of  an 
adult  man  of  gigantic  bulk  and  stature.  At  any  rate, 
the  living  principle  of  organism,  which  animates  the 
body  in  all  these  phases  of  evolution,  must  be  adequate 
to  all  such  changes  of  dimensions.  The  same  may  be 
said  of  ghosts  which  condense  invisible  vapours  to 
“ materialize  ” their  external  forms  and  make  them 
visible  to  mortal  eyes. 

The  material  body  is  a continuous  moulting  and 
renewal  ot  atoms  in  all  parts.  What  is  the  experiential 
mind?  a continuous  alternation  of  oblivious  and  remi- 
niscent states  of  consciousness  : a continuous  forgetting 
and  renewal  of  ideas  of  past  experience.  The  matter 
ot  the  mortal  body  begins  at  a point  of  microscopic 
dimensions  in  a minute  ovum  fertilized  in  the  uterus,  to 
increase  up  to  a given  point  of  corporeal  evolution. 
The  ideas  of  the  experiential  mind  begin  at  a point  of 
time  equal  to  zero  before  birth,  to  increase  by  degrees 
up  to  a given  point  of  mental  evolution. 

the  experiential  evolution  of  body  and  ot  mind  in 
one  lifetime  is  but  one  cycle  of  individual  life-history. 
How  do  successive  generations  increase  the  sum  of 
natural  world  experience  in  the  immortal  souls  of  men  ? 
What  is  the  use  of  successive  generations  of  human 
beings,  beginning  individually  at  the  zero  point  of 
mental  evolution,  and,  after  reaching  the  adult  state  of 
maturity,  falling  back  to  a second  state  of  childhood, 
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and  then  disappearing  altogether  from  the  scene  of 
natural  life  ? 

This  is  a problem  of  alternative  states  of  life  and 
memory  in  the  perfective  evolution  of  collective 
humanity. 

Forms  of  religious  faith  and  worship  are  not  without 
importance  in  successive  ages  of  transformation  in  out- 
ward forms  of  ritual,  and  in  inward  forms  of  thought 
and  understanding.  Successive  inventions  of  arts  and 
sciences,  industrial  instruments,  social  and  political  in- 
stitutions, are  equally  necessary  parts  of  perfective 
evolution. 

But  what  is  the  doctrine  of  limits  of  perfective  evo- 
lution compared  with  that  of  metamorphic  evolution  ? 
Genealogical  types  of  origin  give  us  the  limits  of  indi- 
vidual evolution  ; do  not  genealogical  types  of  origin 
determine  the  limits  of  collective  evolution  ? Is  not 
collective  humanity  on  earth  predestined  to  realize  a 
perfect  social  organism  in  parallel  with  that  of  celestial 
humanity  in  the  higher  world  from  which  it  “ fell  ” in 
Paradise  ? 

What  do  we  understand  by  the  words  of  the  Lord’s 
prayer? — “ Our  Father  which  art  in  heaven,  hallowed 
be  Thy  name.  Thy  kingdom  come.  Thy  will  be  done  on 
earth  as  it  is  in  heaven.”  What  is  the  kingdom  of 
God  in  heaven,  and  His  will  in  that  kingdom  of  celestial 
humanity  ? Is  it  not  a perfectly  organized  society, 
governed  by  invariable  law,  in  obedience  to  the  will  ot 
our  Heavenly  F ather  ? Is  not  such  a perfectly  organized 
society  in  heaven  the  genealogical  origin  of  humanity 
on  earth,  and  the  type  of  a perfect  society  to  be  realized 
by  metamorphic  social  evolution  ; as  the  genealogical 
type  of  a perfect  individual  complex  organism  is  realized 
by  successive  phases  of  embryonic  evolution  ? 

The  book  of  nature  shows  that  the  predetermined 


SUPRAMUNDANE  PROVIDENCE. 


349 


limits  of  metamorphic  evolution  for  individual  complex 
organisms  of  all  kinds  are  those  of  their  genealogical 
types  of  origin  j and  the  Book  of  IMessiamc  Bevelation 
and  tradition  calls  our  attention  to  the  processes  of  per- 
fective evolution,  as  a means  of  realizing  that  which 
we  are  told  to  strive  for  daily,  in  words  of  prayer  and 
works  of  life,  to  hasten  the  advent  of  the  new  Jeru- 
salem, the  kingdom  of  heaven,  that  the  “ will  of  God 
may  be  done  on  earth  as  it  is  in  heaven.” 

There  is  a predetermined  limit,  then,  of  collective 
social  evolution  on  earth,  and  that  limit  is  a social 
organism  of  the  same  type  as  that  of  collective  humanity 
in  heaven,  the  kingdom  of  our  Lord,  and  the  type  of 
His  kingdom  on  earth. 

This  is  a problem  of  individual  life  and  perfectibility  ; 
a problem  of  collective  life  and  perfectibility  ; a question 
of  social,  religious,  and  political  policy  in  families,  in 
nations,  and  in  continents  ; a problem  of  health,  morality, 
and  increasing  numbers  in  families,  nations,  and  conti- 
nents, until  the  whole  globe  is  peopled  and  cultivated 
as  a garden  of  paradise. 

The  arts  of  colonization  should  be  studied  ae  a means 
of  supplanting  savage  tribes  by  cultivated  races  of 
mankind,  and  better  modes  of  culture,  in  all  the  habit- 
able regions  of  the  earth.  The  arts  of  peace  instead  of 
the  arts  of  war  ; unless  it  can  be  proved  that  war 
promotes  dispersion,  emigration,  and  colonization,  better 
than  peace  and  industry,  where  increasing  numbers 
cumber  the  ground  in  civilized  nations,  and  refuse  to 
swarm  spontaneously  into  ill-tenanted  or  uncultivated 
regiohs. 

In  conclusion,  we  may  observe  that,  as  the  individual 
human  foetus  in  the  womb  gradually  assumes  the  human 
form  divine,  before  its  metamorphic  evolution  is  com- 
plete, so  the  social  organism  of  collective  humanity  on 
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earth  will  finally  attain  to  the  divine  order  of  collective 
humanity  in  heaven,  as  the  preordained  result  of  meta- 
morphic  social  evolution  in  this  world,  and  in  all 
worlds. 

Collective  mankind  on  earth  is  now  in  a very  im- 
perfect state  of  metamorphic  social  evolution  : generally 
ignorant  of  the  laws  of  nature  with  regard  to  nearly  all 
the  realms  and  classes  of  organism  on  the  globe  : 
ignorant  of  industrial  arts  and  sciences  ; of  social  arts 
and  sciences  : ignorant  of  the  geography  of  many  parts 
of  Asia  and  Australasia ; Africa  and  Arabia  : ignorant 
of  the  geology  and  palaeontology  of  many  regions  on  all 
the  continents ; unable  to  take  stock  of  the  vegetable 
species  of  unexplored  regions  ; of  numerous  species  of 
vertebrata  on  land  and  in  the  ocean  ; of  numerous 
species  of  mollusca  and  of  radiata,  on  land  and  in  the 
seas  ; of  numerous  species  of  articulata  and  annulosa, 
in  different  continents  and  seas.  Nine  tenths,  in 
fact,  of  the  human  race  on  the  planet  know  next  to 
nothing  of  the  arts  and  sciences  already  partly  known 
to  a few  individuals  or  classes  of  civilized  nations. 
What  are  England,  France,  Germany,  and  Italy; 
Belgium,  Holland,  and  Scandinavia;  Russia,  Spain, 
and  the  United  States  of  America,  as  the  least  ignorant 
portion  of  humanity  ? And  what  proportions  of  indi- 
viduals are  there  who  may  be  deemed  more  or  less 
well-informed  in  these  civilized  communities  ? Not 
more  than  one  tenth  of  the  people  in  these  advanced 
nations,  containing  less  than  one  half  of  the  undeveloped 
human  family  on  earth. 

The  book  of  nature  is  an  immense  volume  of  divine 
revelations  : a universal  “ concordance  ” of  all  the 
numerous  and  various  texts  of  this  infallible  bible  of 
truth  (such  as  we  have  attempted  to  outline  in  our 
five  volumes  of  Organic  Science  and  Philosophy)  is  only 


SUPRAMUNDANE  PROVIDENCE. 


351 


just  beginning  to  be  thought  of  extensively,  as  a reflex 
of  supernal  wisdom  ; a guide  to  human  reason  and 
understanding  in  this  lower  world. 


TRANSCENDENTAL  PHILOSOPHY. 

God  and  Nature  ; Spirit  and  Matter ; Liberty  and 
Necessity  ; Infinite  and  Finite  ; Eternal  and  Temporary; 
these  are  primary  definitions  and  distinctions  which  lead 
to  endless  forms  of  controvei’sy  in  minds,  which  seem 
to  have  as  many  modes  of  speculative  thought  as  birds 
of  unlike  form  and  feather  have  different  ways  of  flying- 
in  the  air,  running  on  the  ground,  or  diving  in  the 
water. 

Some  minds  affirm,  intuitively,  that  “ Infinite  Being 
knows  itself,”  and  from  this  a priori  “ concept  ” make 
the  following  deductions  : 

“ Infinite  Being,  knowing  itself,  cannot  possibly  know 
any  other  Infinite  Being ; because,  if  it  did,  it  would 
not  be  Absolute.  Men  and  women  are  merely  ‘ par- 
ticular modes’  of  Infinite  Being.” 

That  may  be  true  enough,  without  throwing  much 
light  on  the  laws  of  Nature. 

And  here  we  may  observe  that  transcendental  specula- 
tions aie  quite  distinct  from  questions  of  religion  properly 
defined,  though  often  confounded  with  them  in  such 
writers  as  Prof.  Max  Muller,  in  his  discourses  on  “ The 
Origin  and  Growth  of  Religion,  as  illustrated  by  the 
Religions  of  India,”  in  which  the  professor  assumes  that 

the  search  after  the  Infinite,  the  Invisible,  and  the 
Divine,  are  the  real  origin  of  religion,  in  all  races  and 
nations. 

The  deaths  of  individuals,  the  appearances  of  the 
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ghosts  of  ancestors  in  dreams,  or  in  materialized  forms, 
and  the  revelations  of  angels  to  seers  and  prophets,  are 
the  real  foundations  of  religion,  before  speculations 
arise  in  the  mind  with  regard  to  the  Infinite  and 
the  Eternal. 

Intuitional  “ concepts,”  formed  a priori  in  the  “ inner 
consciousness”  of  pure  imagination,  are  quite  different 
from  rational  inductions,  derived  a 'posteriori  from  the 
observation  of  external  nature  and  the  recognition  of 
invariable  laws  of  order,  which  rule  and  control  mutable 
phenomena.  It  is,  nevertheless,  possible  to  rise  from 
the  consideration  of  finite  phenomena  to  a conception  of 
Absolute  unity  and  Eternal  existence,  without  diving 
at  once  down  to  the  “inner  depths  of  consciousness” 
for  an  intuitional  conception  of  Infinite  Being  and 
Omnipotence. 

By  rising  from  the  Finite,  which  is  known  to  the 
Infinite  Mind,  we  may  discover  invariable  laws  and 
correlations  which  connect  individual  units  with  collec- 
tive units  of  complex  integrality  ; laws  and  correlations 
which  are  invariable  within  known  limits  of  organic 
unity,  must  be  invariable  in  absolute  complex  unity  and 
integrality. 

Absolute  unity  of  what  ? Time  and  space ; matter 
and  motion  ; forces  and  laws  ? That  may  be  one  way 
of  analyzing  absolute  unity,  but  not  perhaps  the  best ; 
since  time  and  space,  matter  and  motion,  force  and  law, 
may  be  supposed  to  exist  eternally  without  mankind, 
while  our  main  interest  in  the  question  is  that  of  our 
own  existence.  We  therefore  state  the  question  thus  : 

1°.  Finite  individual  man ; body,  soul,  mind,  spirit. 

2°.  Finite  collective  mankind  ; body,  soul,  mind,  spirit. 

3°.  Finite  worlds  of  life  in  cosmic  spheres,  ad  infimhm. 

4°.  Absolute  unity  of  being  ; body,  soul,  mind,  spirit,  in  etermm. 

Is  it  possible  to  indulge  in  such  speculations  without 
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becoming  crazy  with  some  kind  of  intolerant  fanaticism  ? 
That  is  a question  the  student  must  ask  himself,  before 
he  becomes  a distiller  of  metaphysics,  either  from  the 
inner  depths  of  his  own  consciousness,  or  from  the 
visible  appearance  of  external  nature. 

Brandy  may  be  distilled  from  the  natural  juice  of 
grapes,  but  can  hardly  take  the  place  of  wholesome 
wine. 

Distillers  of  “ concepts  ” from  the  depths  of  the 
“inner  consciousness”  are  not,  perhaps,  more  unsatis- 
factory guides  in  philosophy  than  the  alchemist  trans- 
formers of  all  kinds  of  metal  into  gold,  or  the  fortuitous 
concourse  of  simple  elements  into  cosmic  systems  and 
living  beings  in  the  visible  universe,  as  the  utmost 
limit  of  rational  speculation  and  “Positive  Philosophy.” 

Atheism,  Deism,  Idealism,  and  Pantheism  are  mainly 
a priori  modes  of  speculation  ; anthropomorphic  on- 
tology is  based  on  a posteriori  methods  of  induction, 
man  himself  being  postulated  as  the  measure  of  all 
things. 

The  Scheme  of  Nature. — We  may  imagine  that 
the  omniscient  mind  of  the  Creator  could  easily  form 
a million  different  schemes  of  creation,  but  would  it 
be  possible  to  realize  more  than  one  scheme  at  once  in 
the  same  universe ; in  that  universe  of  which  mankind 
on  earth  now  forms  a part  ? Is  there  a scheme  of 
integral  unity  in  human  nature  ? in  our  solar  system  ? 
in  universal  nature  ? 

I his  is  the  first  great  problem  of  organic  science 
and  philosophy.  In  our  “Biology  ” we  have  endeavoured 
to  show  that  the  scheme  of  the  organs  of  the  human 
body  is  the  same  as  the  scheme  of  the  faculties  of  the 
human  mind  ; and,  in  “ Epieosmology,”  the  same  scheme 
is  shown  to  be  that  of  the  realms  of  nature  on  our 
globe.  In  our  “ Ontology  ” the  same  scheme  is  analyzed 
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in  cosmic  worlds,  and  in  the  eternal  forces,  laws,  and 
principles  of  mind  and  matter. 

1.  One  scheme  of  structure  in  the  organs  of  the  human  body. 

2.  The  same  scheme  of  structure  in  the  faculties  of  the  human  mind. 

3.  The  same  scheme  of  structure  in  the  realms  of  nature. 

4.  The  same  scheme  of  structure  in  the  principles  of  science. 

5.  The  same  scheme  of  structure  in  the  principles  of  method. 

Hence  “man  is  the  measure  of  all  things”  in 
creation,  natural  and  spiritual,  visible  and  invisible, 
mortal  and  immortal,  human  and  divine.  This  is  our 
fundamental  postulate. 

Laws  op  Order  in  the  Realms  op  Nature. — 
What  are  we  to  understand  by  the  words,  laws  of  order 
in  the  realms  of  nature  ? The  laws  of  science  in  the 
human  mind  : laws  which  govern  not  only  mutable 
phenomena,  but  eternal  and  immutable  principles  of 
life.  The  word  law  is  an  ontological  definition  of  an 
eternal  principle,  or  it  could  not  be  an  invariable  law. 
A simple  empirical  knowledge  of  facts,  or  transient 
phenomena,  is  not  a science  of  eternal  laws  of  order,  in 
either  biological  or  cosmological  nature.  Are  there 
invariable  laws  of  order  in  nature,  and  especially  in 
human  nature  ? If  not,  science  is  impossible,  since 
science  only  differs  from  a knowledge  of  facts  in  being 
a knowledge  of  the  laws  which  govern  facts. 

In  animals,  the  instinctual  soul  governs  the  physio- 
logical body ; in  mankind,  the  rational  mind  governs 
the  instinctual  soul,  and  the  affectional  spirit  governs 
the  rational  mind.  This  is  the  true  order  of  hierarchal 
co-ordination  in  the  individual  human  being,  and  also 
in  the  collective  humanity.  But  there  is  a false  mode 
of  government,  in  which  the  order  is  reversed,  and  the 
body  rules  the  mind  in  man  ; the  animal  nature  pre- 
vails over  the  human.  This,  however,  is  only  a transi- 
tory state  of  imperfection  during  the  metamorphic 
social  evolution  of  collective  humanity  on  earth.  It 
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is  not  so  in  the  divine  order  ol  celestial  or  perfect 
humanity  revealed  to  us  in  the  gospel,  the  wants  ot 
the  body  call  for  due  attention,  but  the  body  is  the 
instrumental  servant  of  the  spirit,  and  should  never  be 
allowed  to  be  the  master.  But  why  should  the  in- 
stinctual soul  govern  the  body,  the  rational  mind 
govern  the  instinctual  soul,  and  the  affectional  spirit 
rule  the  rational  mind  ? Why  are  two  and  two  equal 
to  four  ? — because  such  is  the  laic  of  order  in  nature, 
and  in  the  human  mind. 

There  is,  then,  a natural  law  of  hierarchal  order  in 
the  complex  organism  of  human  nature,  from  which 
Plato  and  many  other  philosophers  have  inferred  a 
divine  law  of  universal  unity  and  hierarchal  order,  in 
harmony  with  the  revelations  of  religion,  which  teach 
us  that  Infinite  love  and  wisdom  govern  all  the  forces 
and  phenomena  of  cosmic  and  epicosmic  worlds. 

The  laws  of  weight  are  laws  of  gravitation,  in  a 
general  sense,  and  these  are  laws  of  physical  attraction 
and  repulsion.  What  then  are  the  laws  of  biological 
attraction  and  repulsion  in  body,  soul,  mind,  and  spirit? 
The  laws  of  attraction  in  cosmic  orbs  are  laws  of  asso- 
ciation, by  which  moons  are  drawn  to  associate  with 
planets,  and  these  with  each  other,  and  with  the  sun, 
in  our  monocosmic  solar  system,  as  a complex  sidereal 
organism.  Several  monocosmic  systems  are  united  by 
the  laws  of  association  in  a polycosmic  system  ; a given 
number  of  these  again  are  correlated  or  associated  in  a 
zodiacosmic  system;  and  innumerable  monocosmic,  poly- 
cosmic, and  zodiacosmic  systems  in  the  sidereal  organism 
of  our  galactocosmic  universe  ; this  again  is  supposed  to 
be  only  one  of  a certain  number  of  nebulae  which  belong 
to  a still  higher  order  of  complex  sidereal  unity. 

The  laws  of  weight,  then,  on  the  surface  of  our  little 
globe  are  only  a limited  type  of  the  laws  of  universal 
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association  in  the  cosmic  universe ; the  falling  of  an 
apple  to  the  ground,  it  is  said,  was  sufficient  to  suggest 
to  the  mind  of  Newton  the  idea  of  lunar  gravitation, 
which  idea  finally  led  to  the  discovery  of  the  laws  of 
gravitation  in  our  solar  system. 

It  has  been  recently  surmised  by  Mons.  Tremaux 
that  different  degrees  of  radiative  heat  and  cold  in 
cosmic  bodies  are  at  once  the  cause  of  attraction  and 
repulsion  (or  incipient  velocities  in  cosmic  bodies),  and 
that  the  distances  of  moons  from  planets  and  of  planets 
from  each  other  and  from  the  sun  are  regulated  by 
these  characteristics  of  inherent  forces  : this  does  not 
alter  the  laws  of  gravitation,  as  Newton  explained 
them,  but  it  leads  to  a more  intimate  view  of  the  cor- 
relations of  physical  forces  which  are  the  source  of  all 
the  modes  of  motion  known,  as  heat,  light,  magnetism, 
and  gravitation. 

These  inherent  physical  forces  and  incipient  velocities 
of  cosmic  bodies,  however,  do  not  enable  us  to  fathom 
the  vita)  depths  of  nature,  although  they  are  manifest 
to  an  indefinite  extent  in  the  cosmic  universe.  We 
want  a more  complete  type  of  inherent  forces  and  velo- 
cities than  that  of  physical  attraction,  and  that  type  is 
found  in  the  human  body  and  the  human  soul,  in  which 
physical,  physiological,  psychological,  pneumatological, 
and  noological  modes  of  motion,  or  attraction  and  repul- 
sion, give  us  the  key  to  biological  association,  which  is 
much  more  important  to  mankind  than  a simply  mathe- 
matical knowledge  of  the  laws  of  cosmic  gravitation. 

Universal  Unity. — What  can  we  know  of  universal 
unity  from  the  narrow  limits  of  human  experience  in  this 
natural  world  ? What  can  we  know  of  the  properties 
of  an  immensely  extensive  universe  from  the  geometrical 
elements  of  a very  small  sphere  ? Has  the  difference  of 
dimensions  anything  to  do  with  the  question? 
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Are  the  vital  depths  of  human  nature  as  much  in 
unison  with  those  of  universal  nature  as  the  geometrical 
properties  of  a round  ball  with  those  of  an  immensely 
extensive  sphere  ? How  can  the  finite  measure  the 
infinite  ? That  is  a question  of  some  importance. 

1°.  It  is  already  known  that  all  forces  are  indestruc- 
tible in  essence,  however  variable  in  modes  of  movement 
or  states  of  equilibrium  ; that  which  is  indestructible  is 
eternal  in  duration,  infinite  in  time.  Light,  as  a phy- 
sical force,  is  unknown  in  essence,  but  known  in  its 
effects  or  in  its  modes  of  motion.  Life  is  a vital  force, 
unknown  in  essence  but  known  in  its  modes  of  action 
and  reaction. 

2°.  The  finite  force,  or  essence,  which  is  indestruc- 
tible, is  eternally  identical  with  infinite  force,  which  is 
indestructible. 

3°.  Finite  limits  of  space,  in  any  given  form,  are 
identical  with  indefinite  extension  of  such  form  ad 
infinitum. 

4°.  Rationally,  therefore,  that  which  is  indestructible 
is  eternal,  in  all  possible  dimensions  of  time  and  space, 
from  the  finite  limits  of  transitory  forms  of  life  and 
modes  of  motion  to  the  indefinite  extensions  of  endless 
time  and  space. 

5J.  The  infinite  in  space  is  that  in  which  all  finite 
forms  revolve  in  given  cycles  of  time  and  space. 

C . The  eternal  in  duration  is  that  which  exists 
indestructibly  before  and  after  all  transitory  begin- 
nings and  endings  of  phenomenal  modes  of  life  and 
motion. 

7°.  Variable  modes  of  motion  are  governed  by  in- 
visible laws  of  order,  in  all  possible  conditions  of  action 
and  reaction;  without  which,  science  would  be  impos- 
sible to  any  mind  in  any  world. 

8°.  Forces  are  eternal,  and  laws  are  invariable  in 
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finite  limits  of  nature  as  well  as  in  conceptions  of  the 
Infinite. 

Are  not  invariable  laws  of  nature  eternal  attributes 
of  the  omniscient  Mind  ? 

If  there  be  universal  unity  and  community  in  nature, 
subject  to  invariable  laws,  there  must  be  something 
common  to  these  laws  of  force  and  motion,  life  and 
organization.  What  is  there  which  is  eternally  in- 
variable in  the  laws  of  nature ; in  the  principles  of 
truth  and  certitude,  or  pure  science,  in  the  mind  of 
man  ? Is  it  not  an  abstract  ideal  which  corresponds 
to  every  possible  variety  of  concrete  or  real  phenomena, 
one  and  the  same  foundation  of  all  the  sciences  1 

Where  shall  we  find  a definite  exemplar  of  this 
abstract  or  ideal  base  of  pure  science  ? If  such  an 
ideal  be  realized  in  all  the  realms  of  nature,  it  ought 
not  to  be  difficult  to  discern  in  some  one  or  more  of 
these  realms.  Where  shall  we  look  for  it  first,  in 
some  one  direction,  to  find  it  afterwards  in  all 
directions  ? 

We  have  already  found  an  exemplar  of  complex 
organic  unity  in  the  human  body  and  the  human 
mind. 

Matter  and  Mind. — To  what  extent  is  matter  in- 
dependent of  mind,  or  has  it  only  the  appearance  of 
being  independent  ? 

The  chemical  affinities  and  molecular  cohesions  of 
elements  seem  to  be  independent  of  mind  (but  not  of 
law)  in  their  modes  of  combination  and  decomposition. 
The  physical  forces  of  matter,  or  modes  of  motion  in 
physical  bodies  (namely,  magnetism  and  electricity, 
gravitation  and  “ inertia,”  heat  and  light),  appear  to 
be  independent  of  mind  in  all  cosmic  phenomena,  and 
even  in  the  minor  physical  phenomena  of  nature  on  our 
globe.  High  degrees  of  temperature  transform  water 
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into  vapour,  and  low  degrees  transform  water  into 
snow  or  ice  ) in  these  latter  states  of  solidity,  stais  of 
snow  and  crystals  of  ice  assume  spontaneously  beautiful 
and  various  geometrical  forms,  as  if  designed  by  ait  oi 
science  in  the  mind  of  a supreme  Being.  Spontaneous 
forces  in  atoms,  then,  form  definite  combinations  in 
gaseous,  liquid,  and  solid  states  of  matter  ; and  the 
influence  of  different  degrees  of  temperature  induce 
spontaneous  transformations  of  movable  elements  into 
fixed  forms  of  geometrical  arrangement,  in  accordance 
with  laws  of  order,. though  apparently  without  design, 
in  any  living  mind. 

These  are  very  interesting  facts,  and  similar  facts 
may  be  observed  in  the  organic  realms.  The  seeds 
of  plants  assume  spontaneously  definite  forms  of  roots, 
stems,  leaves,  and  flowers,  under  given  conditions  of 
heat  and  moisture  ; the  ova  of  all  types  of  organism, 
from  the  lowest  zoophyte  to  the  highest  vertebrate, 
spontaneously  assume  the  complex  forms  of  their  pro- 
genitors, apart  from  any  powers  of  design  in  the  human 
mind,  though  not,  perhaps,  without  design  in  the 
omniscient  Mind.  How  far,  then,  is  spontaneous  action 
and  affinity,  combination  and  association,  in  the  matter 
of  physical  bodies  (minerals,  vegetables,  and  animals), 
independent  of  omniscient  or  creative  Mind  ? Is  not 
the  human  mind  itself  endowed  with  powers  of  spon- 
taneous modes  of  thought  and  action,  construction  and 
design,  more  numerous  and  various  than  the  automatic 
powers  manifest  in  the  spontaneously -formed  flowerets 
of  snow  and  ice  \ Did  man  himself  invent  his  own 
powei’s  of  spontaneous  affinity,  or  attraction  and  repul- 
sion ; his  own  powers  of  spontaneous  invention,  design 
and  construction  ; or  was  he  endowed  at  first  by 
nature  with  all  these  powers  of  construction  and 
design,  as  much  so  as  the  elements  of  water  which 
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spontaneously  form  flowerets  of  ice  or  snow  ? All 
nature  is  full  of  spontaneous  attractions  and  repulsions, 
modes  of  motion  and  construction,  from  the  minutest 
atoms  up  to  globes  and  solar  systems  ; from  the  lowest 
vegetable  seeds  up  to  the  highest  types  of  organism 
in  animals  and  in  man. 

Observing  these  inherent  powers  of  spontaneous 
affinity  in  finite  elements  of  matter  and  in  complex 
organisms  of  life  (all  equally  subject  to  invariable  laws), 
does  not  solve  the  problem  of  creation,  or  the  question 
of  the  existence  of  omniscient  Mind.  Matter  exists, 
endowed  with  spontaneous  powers  of  action,  within 
given  limits  ; mind  exists  in  mankind,  endowed  with 
spontaneous  powers  of  action  and  construction,  within 
given  limits.  What  are  we  to  infer  from  these  parallel 
facts  in  matter  and  in  mind  ? that  matter  is  a form  of 
mind,  and  mind  a form  of  matter  ? that  matter  and 
mind  are  one  and  the  same  thing  in  different  states 
and  forms  ? What  would  such  an  inference  lead  to 
in  science  or  philosophy  : would  it  throw  any  light  on 
any  question  of  form  and  force ; organism  and  evolu- 
tion ; invention  and  construction  ; progress  and  per- 
fectibility in  human  nature,  or  in  any  realm  of  nature  ? 
Certainly  not.  If  the  universe  and  all  that  it  contains  be 
a created  system,  designed  and  constructed  for  a given 
purpose  by  omniscient  Mind,  it  is  reasonable  to  suppose 
that  all  the  parts  were  formed  at  first  in  such  a manner 
as  to  co-operate  in  harmony;  just  as  a mechanician 
constructs  the  parts  of  a machine  to  serve  a definite 
purpose  in  the  motions  of  the  whole.  The  automatic 
motion  of  a locomotive  once  set  going,  does  not  answer 
the  question  of  invention  and  control. 

This  view  implies  that  living  beings  are  only  created 
for  a given  purpose,  and  endowed  with  innate  powers 
sufficient  for  that  purpose.  What,  then,  of  human 
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liberty  and  responsibility  ? These  two  words  require 
explanation ; they  cannot  reasonably  be  understood  in 
such  a sense  as  to  make  it  possible  for  mankind  to 
cripple  the  machinery  of  the  universe. 

Birds  are  free  to  fly  in  the  air,  in  accordance  with 
the  laws  of  nature  ; and  mankind  is  free  to  cultivate 
the  earth,  in  accordance  with  laws  of  the  creation  ; 
but  if  either  of  these  creatures  attempt  to  violate  the 
laws  of  order  and  subvert  the  conditions  of  existence, 
they  destroy  their  own  mortal  bodies,  and  their  souls 
migrate  into  another  sphere  of  life  and  destiny.  All 
matter  and  all  spirit  are  endowed  with  such  powers 
only  as  fit  them  for  the  work  they  are  predestined  to 
accomplish  in  the  plan  of  the  creation.  Otherwise  the 
universe  itself  could  not  exist  as  an  harmonious  whole. 

The  body  of  a living  plant  is  an  automatic  organism  ; 
the  body  of  a living  animal  is  an  automatic  organism  ; 
the  body  of  a living  man  is  an  automatic  organism, 
over  which  the  mind  has  some  control.  The  body  of 
the  whole  universe  may  thus  be  easily  conceived  to  be 
an  automatic  organism,  in  which  and  over  which  omni- 
T)eity2§cient\  has  absolute  control.  We  know  that 

1.  Atoms,  or  simple  elements,  have  definite  affinities  and  functions  in 

all  bodies. 

2.  Complex  molecules  have  definite  forms  and  functions  in  gases,  liquids, 

and  solids. 

3.  Vegetal  organisms  have  definite  forms  and  functions. 

4.  Animals  have  definite  forms  and  instincts. 

5.  Human  races  have  definite  forms  and  instincts. 

6.  Angels  and  spirits  have  definite  forms  and  functions. 

7.  Human  societies  on  earth  have  definite  forms  and  aspirations. 

8.  Spiritual  societies  in  heaven  have  definite  forms  and  aspirations. 

9.  Moons  and  planets  have  definite  forms  and  modes  of  motion. 

10.  Solar  systems  have  definite  forms  and  modes  of  motion. 

11.  Physical  universes  have  definite  forms  and  modes  of  motion. 

12.  Spiritual  universes  have  definite  limits,  forms,  and  uses. 

These  forms  and  functions  of  matter  and  of  spirit 
being  definite,  are  automatic;  insomuch  as  no  atom  can 
change  its  own  nature ; no  animal  can  change  its  own 
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nature  ; no  man  can  change  his  own  nature,  although 
he  may  improve  his  modes  of  action  in  accordance  with 
his  own  inherent  faculties  and  instincts,  just  as  the 
naked  chick  of  a bird  newly  hatched  may  grow  into  a 
beautifully  feathered  type  of  its  own  species. 

The  association  of  atoms  is  controlled  by  invariable 
laws  in  the  organs  of  the  human  body,  notwithstanding 
the  spontaneous  affinities  of  simple  elements  in  mineral 
combinations  : the  association  of  tissues  and  organs  in 
the  human  body  is  controlled  by  invariable  laws,  not- 
withstanding the  spontaneous  affinities  of  atoms ; the 
associative  unity  of  body,  soul,  mind,  and  spirit  in 
mankind  is  controlled  by  invariable  laws,  notwith- 
standing the  spontaneous  impulses  of  different  voca- 
tional endowments  in  individual  human  beings.  The 
associations  of  individuals  in  families,  tribes,  and  races, 
municipalities,  corporations,  and  nationalities,  are  con- 
trolled by  invariable  laws,  notwithstanding  the  sponta- 
neous sympathies  and  antipathies,  attractions  and  re- 
pulsions of  individuals  of  different  ages  and  sexes  : all 
the  realms  of  nature,  then,  are  controlled  by  invariable 
laws  of  diversity  in  unity,  liberty,  and  necessity  ; but 
the  finite  mind  of  man  has  power  to  arrange  and  dis- 
arrange the  spontaneous  forces  of  chemical  elements  in 
accordance  with  invariable  laws — so  the  omniscient 
mind  of  the  Creator  has  power  to  arrange  and  dis- 
arrange the  spontaneous  energies  of  living  beings  and 
of  cosmic  worlds  in  accordance  with  invariable  laws. 

Questions. — 1.  Are  nature’s  laws  in  mankind  inva- 
riable laws  of  reason  and  of  science,  conformable  to  all 
degrees  of  rational  understanding  between  finite  human 
science  and  absolute  omniscience  ? 

2.  Is  man  the  only  creature  endowed  with  reason 
and  understanding  in  the  universe  ? Are  there  angels 
and  archangels  endowed  with  higher  powers  of  under- 
standing than  mankind  in  any  world  ? 
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Why  should  there  be  finite  creatures  inferior  to  man- 
kind on  our  globe  ? on  any  globe  ? 

Why  should  there  be  finite  creatures  superior  to  man- 
kind in  any  sphere  of  the  spiritual  universe  ? 

The  sphere  of  human  experience  on  our  globe  is  too 
limited  to  embrace  the  laws  and  conditions  of  infinite 
existence,  although  finite  reason  and  science  be  one 
with  infinite  reason  and  omniscience,  as  far  as  invariable 
laws  are  manifest  in  mutable  phenomena,  within  given 
limits  of  human  experience  and  understanding. 

Laws  op  Creation. — We  may  suppose  that  all  the 
forms  of  creation  are  good  in  the  eyes  of  the  Creator  : 

Good  for  some  kind  of  use  in  the  world, 

Good  for  some  kind  of  beauty  in  the  world, 

Good  for  some  kind  of  truth  in  the  world. 

What  kind  of  use  ? what  kind  of  beauty  ? what  kind 
of  truth ? 

Wlmt  kind  of  use  in  vermin  : buqs,  fleas,  lice , helminths,  etc.  1 

What  kind  of  beauty  in  frogs  and  toads,  chameleons,  crocodiles,  etc.  ? 

What  kind  of  truth  in  foxes,  cats,  bears  and  monkeys  ? 

What  kind  of  truth  in  notorious  liars,  thieves,  robbers, 
murderers,  swindlers,  charlatans,  backbiters,  slanderers, 
false  witnesses,  cunning  traders  in  false  weights  and 
measures,  political  schemers,  and  intolerant  sectarians  ? 

What  is  the  use  of  imperfection,  of  any  kind  or  degree, 
in  a divine  creation  ? What  is  the  use  of  imperfect 
wings  (or  rudimental  wings)  in  the  apteryx  and  in  the 
auk  ? and  of  various  degrees  of  development  of  form 
and  power  in  the  wings  of  birds  of  different  species 
and  vocational  instincts  ? Are  they  more  aptly  fitted 
for  their  respective  vocations  by  these  various  degrees 
of  wing  development?  and  do  imperfect  degrees  of 
evolution  in  some  cases  correspond  to  more  perfect 
adaptations  to  given  uses  and  vocations  ? 

Why  should  the  foetus  of  a human  being  be  an  ugly 
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monster  before  it  attains  to  the  human  form  divine  ? 
Why  should  collective  humanity  on  earth  be  a mon- 
strous aggregation  of  ignorant  liars,  brutes,  thieves  and 
robbers  during  the  early  periods  of  metamorphic  social 
evolution,  before  it  attains  to  the  perfect  form  of  divine 
humanity  in  heaven,  as  exemplified  in  Christ,  the 
divine  Man,  Lord  of  humanity  in  heaven  and  on  earth? 
Why  should  imperfection  lead  to  relative  perfection  in 
any  individual  or  collective  organism,  in  any  world  of 
natural  or  supernatural  evolution  ? Why  should 
human  ideas  of  evil  in  the  world  be  inconsistent  with 
divine  ideas  of  necessity  ? Because  ignorant  man 
knows  no  better. 

Human  Creations  and  Divine. — Man  has  power 
to  create  artificial  mechanisms,  such  as  locomotive 
engines  and  chronometers  ; he  has  power  to  determine 
when  and  how  and  where  these  mechanisms  shall  be 
set  in  motion,  or  allowed  to  remain  motionless  and 
inert  ; he  has  power  to  direct  the  motion  of  a locomo- 
tive engine  as  he  deems  fit  for  his  own  ends  and 
purposes  of  use  ; and  he  has  power  to  control  the 
amount  of  force  and  the  degrees  of  velocity  of  motion 
in  the  working  and  directing  of  the  engine.  So  much 
for  the  powers  of  human  reason  to  create  artificial 
mechanisms,  determine  their  states  of  action  or  in- 
action, direct  and  control  their  degrees  of  force  and 
motion. 

What  are  the  powers  of  “ Divine  Reason  ?”  To  create 
natural  organisms,  determine  their  states  of  activity 
and  of  rest,  direct  their  modes  of  action  or  vocation, 
and  control  their  degrees  of  force  and  activity  ? Are 
not  living  forms  created  by  supernal  Wisdom  ? directed 
by  nature  in  their  instincts  or  special  vocations  ? de- 
termined by  nature  in  their  daily  states  of  activity 
and  nightly  states  of  sleep  ? controlled  by  nature  in 
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their  degrees  of  power  -and  vocational  activity  in  sea- 
sons of  winter  and  summer,  spring  and  autumn  ? in 
their  degrees  of  procreational  power  and  activity,  by 
au-e  and  sex,  climate  and  nutrition  ? 

Did  the  fortuitous  concourse  of  atoms  ever  create  a 
locomotive  engine  ? or  determine  its  states  of  activity 
and  rest  ? or  direct  its  modes  of  motion  ? or  control  its 
degrees  of  form  and  velocity  of  motion  ? 

Human  creations  are  not  limited  to  chemical  com- 
pounds and  mechanical  engines  alone,  since  human 
ingenuity  creates — 

1.  Systems  of  machinery  for  use. 

2.  Systems  of  art  for  use  aud  beauty  (language,  music,  poetry,  etc.). 

;j.  Systems  of  society  for  use  and  goodness  (families,  municipalities, 
nations). 

4.  Systems  of  ideas  (in  science  and  philosophy)  for  use,  beauty,  truth 
and  goodness. 

It  has,  however,  in  all  ages  been  the  habit  of  man- 
kind to  attribute  all  human  inventions  and  discoveries 
to  inspiration  from  a higher  source  of  wisdom  than  that 
of  unaided  human  reason,  since  nine-tenths  of  the 
human  race  never  invent  anything  new  in  art  or 
science,  poetry  or  machinery,  society  or  morality.  As 
all  reason  and  truth  are  from  eternity  to  eternity,  in 
immutable  laws  of  order,  there  can  be  no  reasonable 
doubt  that  all  human  creations  are  merely  communica- 
tions of  ideas  by  inspiration  from  higher  to  lower 
worlds  of  being  aud  of  social  evolution. 

The  sum  and  substance  of  Transcendental  Philosophy 
are  contained  in  the  following  inspiration  of  the  poet 
Shakespeare  : 

“ There’s  a divinity  that  shapes  our  ends, 

Rough-hew  them  how  we  will.”—/ Iam/et,  Act  v.,  Scene  2. 

Ontological  Laws  and  Limits.  — Are  there  not 
ontological  laws  and  limits  in  the  realms  of  nature  ? 
To  what  extent  are  the  perpetual  changes  of  organic 
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evolution  maintained  within  definite  limits  of  law  and 
order,  form  and  fixity  ? What  retains  planets  in  their 
orbits,  and  earthquakes  within  limits  ? How  is  it  that 
amidst  the  ebbs  and  flows  of  life  and  death  in  all 
organic  realms,  the  human  form  remains  the  same 
during  thousands  of  years  ? Animal  forms  the  same  ; 
vegetable  forms  the  same  ? 

Have  they  always  remained  the  same  ? Have  not 
certain  animal  and  vegetal  forms  appeared  and  dis- 
appeared in  the  palseontological  history  of  the  globe  ? 
Did  not  man  himself  appear,  long  after  many  special 
forms  of  animal  life  had  vanished  from  this  earth, 
leaving  nothing  to  reveal  their  past  existence  but  relics 
of  extinct  forms  buried  in  successive  strata  of  the 
crust  of  the  globe  ? 

These  questions  puzzle  philosophers  in  our  day,  and 
turn  opinions  in  opposite  directions.  Flux  and  reflux, 
evolution  and  revolution,  without  limits,  seem  to  many 
minds  to  be  the  only  certainties  of  nature,  while  other 
minds  believe  that  predetermined  limits  of  fluctuation 
in  all  possible  worlds  are  indispensable  necessities  of 
human  thought  and  ontological  stability. 

Are  there  not  laws  of  limitation  to  all  modes  of 
motion,  to  all  kinds  of  evolution  ? If  not,  then  science 
is  impossible  ; for  science  itself  is  a question  of  laws  of 
order  within  given  limits  of  abstract  thought  and  con- 
crete phenomena.  Geometry  is  a science  of  definite 
and  correlative  limits  and  proportions  ; astronomy,  a 
science  of  limits  and  proportions  ; physics,  mechanics, 
biology,  sociology,  sciences  of  variable  limits  and  pro- 
portions, within  necessary  bounds. 

But  certain  forms  of  life  have  become  extinct,  and 
all  known  forms  have  appeared,  more  or  less  succes- 
sively, at  different  epochs  of  ontological  evolution. 
Does  not  this  denote  incessant  change,  without  perma- 
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nence,  of  mundane  life  in  extinct  species  ? But  what 
of  ultramundane  life  ? 

Permanence  is  one  thing,  while  fixity  of  forms  with 
limitations  of  motion  and  mutation  is  a different  thing. 
The  form  of  a bird,  of  any  given  species,  is  a definite 
type,  from  generation  to  generation,  during  thousands 
of  years  ; while  a chick  in  the  egg  passes  through  a 
series  of  changes  during  the  successive  phases  of  its 
metamorphic  incubation.  In  this  case  evolutive 
changes  of  form  and  structure  in  the  birds  of  each  new 
generation  are  kept  within  the  limits  of  specific  forms. 
Such  limitations  of  organic  types  have  been  perpetuated 
during  thousands  of  years  already  on  this  earth,  and 
may  possibly  be  continued  during  millions  of  years 
within  given  conditions  of  existence. 

Evolutions  and  revolutions  of  life  of  any  given  type 
of  form,  in  any  given  sphere  of  conditions,  for  any 
given  period  of  time,  on  any  globe  of  any  solar  system, 
do  not  imply  instability  of  purpose  in  nature,  nor  the 
absence  of  invariable  laws  of  life,  within  given  limits 
of  diversity  in  unity.  Nor  do  such  evolutions,  by  per- 
petuating given  types,  imply  that  new  creations  are 
impossible  in  any  world  at  any  time  ; but  then  we  have 
no  means  of  knowing  how  atoms  of  gold  could  be 
changed  into  atoms  of  silver,  lead  or  copper  ; how  one 
species  of  plant  could  be  changed  into  another ; one 
type  oi  animal  into  another  ; nor  to  what  end. 

We  may  be  told  that  skin,  muscle,  bone,  and  nerve 
in  the  body  of  a bird  have  all  been  derived  from  the 
homogeneous  substance  of  an  egg,  and  therefore  the 
specific  differences  of  cell-structure  in  those  tissues  is 
of  secondary  origin.  Even  so  ; the  perpetuation  of 
those  cells  and  tissues  in  every  new  generation  of  birds 
is  a fact  of  limitative  fixity  of  type  and  structure 
within  given  conditions  of  existence.  And  moreover, 
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though  the  cells  of  all  the  tissues  are  derived  from  the 
homogeneous  substance  of  the  egg , the  cells  of  nerve- 
tissue  are  not  derived  from  cells  of  bone-tissue ; nor 
these  again  from  cells  of  muscular  tissue. 

All  the  known  evolutions  of  life  and  organization  on 
our  globe  are  maintained  from  generation  to  generation 
within  given  limits  of  type  and  instinct;  and  when 
such  forms  become  extinct  on  earth,  we  have  no  reason 
to  suppose  that  they  have  either  been  destroyed  or 
utterly  transformed  elsewhere.  We  do  not  know 
enough  about  invisible  conditions  of  existence  for  all 
forms  of  life  to  suppose  that  extinction  here  implies 
absolute  extinction  or  annihilation.  We  know  nothing 
of  the  original  creation  of  life  in  any  form  in  any  world  ; 
nor  of  the  possible  transformations  of  one  specific  type 
into  another;  or  of  several  inferior  forms  into  one  com- 
plex organism  of  a higher  and  a nobler  kind.  We 
may  imagine  such  creations  possible  within  given 
limits  ; but,  even  then,  such  limits  are  the  limits  of 
design,  and  in  accordance  with  invariable  law. 

Whence  we  infer,  that  neither  evolutive  changes 
within  given  limits  of  form  and  structure,  nor  the 
extinction  of  species  within  given  limits  of  time  and 
conditions  of  existence  in  any  world ; nor  the  con- 
ceivable transformation  of  types  within  given  limits  of 
creative  design,  in  any  way  negate  or  contradict  the 
stability  of  ontological  laws  and  limits  in  the  phe- 
nomenal realms  of  nature  visible  or  invisible. 

A.s  in  mathematics  so  in  biotics,  “ when  the  actual 
value  (of  an  evolutive  fluxion)  ceases  to  be  a definite 
quantity  ” (in  any  given  curve,  or  in  any  type  of 
organism)  “the  limiting  value  does  not.” 

We  find  ontological  fixity  in  human  nature  through 
successive  generations  : fixity  of  vital  forms  and  forces 
in  body*  soul,  mind,  and  spirit  ; fixity  of  hernial  di vi- 
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sions  ; of  relational,  organic,  and  connective  mechanisms  : 
of  systems  and  series  in  eacli  of  these  sections,  the 
same  may  be  said  of  all  existing  types  of  organism. 
Fixed  vertebral  types  of  classes,  orders,  families,  and 
species  : articulate  classes,  orders,  families,  and  species  : 
mollmcan  classes,  orders,  families,  and  species  : radiate 
classes,  orders,  families,  and  species.  Definite  forms 
and  limits  of  inorganic  and  organic  realms  in  epicosmic 
unity,  with  an  evolutive  realm  of  social  organism  in 
collective  humanity. 

Ontological  laws  and  limits  govern  genealogical  laws 
and  limits  ; embryological  and  metarnorphic  laws  and 
limits ; natural  world  law’s  and  limits  ; supernatural 
w'orld  laws  and  limits. 

Pictures  of  Truth. — Children  draw  pictures  of 
men  and  animals  as  nearly  correct  as  they  can  make 
them.  A very  fewr  strokes  suffice  to  indicate  the  out- 
ward  forms  of  head,  trunk,  and  limbs.  By  slow  degrees 
youths  become  adults,  and  some  of  them  learn  to  draw 
better  outlines  of  natural  forms,  and  even  to  copy  the 
fugitive  effects  of  light  and  shade,  with  approximate 
indications  of  perspective. 

So  it  is  with  creeds  and  doctrines,  as  pictures  of 
truth,  in  successive  ages  of  mankind  and  in  different 
schools  of  philosophy. 

Nature  is  much  the  same  while  variously  represented 
in  artistic  delineations  by  little  boys  and  grown  men  ; 
truth  is  the  same  while  variously  defined  by  the  dog- 
matic creeds  and  doctrines  of  different  sects,  in  successive 
epochs  of  history. 

Sight  and  Insight. — What  is  the  difference  between 
sight  and  insight  ? One  is  the  sight  of  sense,  the  eye 
of  the  body ; the  other  is  the  sight  of  reason,  the  eye 
of  the  mind.  Does  not  the  eye  of  the  body  correspond 
to  the  eye  of  the  mind  ? The  eye  of  the  body  sees  the 
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sim  revolve  around  the  earth,  while  the  eye  of  the  mind 
sees  the  earth  revolve  around  the  sun  ; and  thus  the 
insight  of  reason  explains  the  appearance  of  rest  and 
motion,  in  contrast  with  the  reality  of  correlative  motion 
in  the  two  cosmic  bodies. 

The  eye  of  sense  is  not  the  eye  of  reason  ; the  natural 
limits  of  vision  are  less  extensive  than  those  of  imagina- 
tion ; both  may  be  greatly  extended,  however,  by 
artificial  means. 

The  telescope  and  the  microscope  artificially  extend 
the  limits  of  sense  vision  ; these  instruments  are  the 
results  of  optical  art  and  science.  Are  there  no  mental 
telescopes  and  microscopes,  the  result  of  mathematical 
art  and  science  ? There  are  methods  of  investigation 
and  verification  which  enable  the  mind  to  penetrate 
beyond  the  limits  of  experience  : to  perceive  the  rela- 
tions of  finite  forms  in  infinite  dimensions ; imaginary 
centres  and  circumferences  in  imaginary  points  without 
dimensions  ; imaginary  circumferences  and  tangents  to 
indefinite  extensions — in  infinite  space. 

Copernicus,  with  the  eye  of  the  mind,  saw  the  sun 
as  the  centre  of  the  solar  system,  relatively  stationary, 
while  the  planets  revolved  around  him,  and  rotated  on 
their  own  axes  ; and,  also,  that  the  rotation  of  the 
earth  in  twenty-four  hours  caused  the  sun  to  appear 
to  rise  and  set,  when,  in  reality,  the  earth  moved  certain 
points  of  its  circumference  towards  the  sun  and  from 
the  sun  alternately  by  rotation.  This  mental  vision 
could  not  be  verified  at  first,  by  sense  vision,  and  was 
hence  denied  by  many,  until  Galileo  gazed  through 
a telescope  at  the  stars,  and  there  saw  the  satellites 
of  Jupiter  revolve  around  the  planet  as  the  centre  of 
that  planeto-lunar  system.  This  experience  of  the 
sense  of  sight  artificially  extended,  at  once  corroborated 
the  report  of  the  mental  vision  of  Copernicus  with 


SIGHT  AND  INSIGHT. 


371 


regard  to  the  whole  solar  system,  which  opinion  has 
since  then  been  verified  in  many  other  ways. 

But  what  are  mental  telescopes  and  microscopes 
which  enable  the  mind’s  eye  to  extend  the  limits  of 
rational  insight,  as  optical  instruments  extend  the  limits 
of  natural  sight  ? Mathematical  methods  form  one 
class  of  mental  instruments,  and  biotechnical  methods 
form  another  class  of  mental  instruments,  which  render 
abstract  laws,  otherwise  invisible,  visible  to  the  eye  ol 
the  mind. 

For  want  of  such  instruments  the  mind  looks  in- 
wards for  intuitive  ideas  of  truth,  and  an  a priori 
method  of  speculation  and  deduction.  This  is  less  safe 
than  experimental  methods  and  an  d posteriori  system 
of  speculation  and  induction. 

Organic  method  has  shown  that  the  invariable  laws 

O 

of  diversity  in  unity  are  the  same  in — 

1 . Individual  complex  organisms  of  unity  and  integrality. 

2°.  Collective  social  complex  organisms  of  unity  and  integrality. 

3°.  Kcalmic  complex  organisms  of  unity  and  integrality. 

4°.  Epicosmic  complex  organisms  of  unity  and  integrality. 


The  laws  of  order  are  the  same  in  parallels  and  simili- 
tudes of  organism  in  these  different  degrees  of  diversity 
in  unity  ; the  laws  of  developmental  evolution  are  the 
same  in  parallels  and  similitudes  of  life-history  in  these 
widely  different  degrees  of  complex  organic  unity  ; the 
laws  of  metamorphic  evolution  are  the  same  in  parallels 
and  similitudes  of  formation  in  these  in  volutive  degrees 
of  complex  organic  unity  and  integrality. 

From  this  it  follows  that  it  is  almost  as  easy  to  trace 
successive  phases  of  metamorphic  evolution  in  epi- 
cosmic unity  as  in  realmic  unity  ; in  collective  social 
evolution  as  in  individual  foetal  evolution  ; as  plainly 
registered  from  age  to  age,  in  geological  records  ; in  the 
records  of  human  history ; and  in  the  forty  weeks  of 
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individual  human  gestation,  as  in  the  twenty  days  of 
incubation  of  a chick  in  the  egg. 

We  need  not  dwell  on  the  records  of  geology  and 
palaeontology,  nor  on  the  well-known  facts  of  embryology ; 
but  a few  words  on  the  records  of  human  history  and 
metamorphic  social  evolution  will  show  at  once  the 
past  and  present  states  of  collective  diversity  in  unde- 
veloped unity.  The  history  of  antiquity  and  the  middle 
ages  is  familiar  to  all  enlightened  men;  the  present 
state  of  life  and  organization  in  Christendom,  as  the 
most  developed  part  of  humanity  on  earth,  is  easily 
seen  in  the — 

1°.  Physiological,  industrial,  and  commercial  state  of  nations. 

2°.  The  instinctual,  artistic,  and  professional  state  of  nations. 

3°.  The  mental,  scientific,  and  educational  state  of  nations. 

4°.  The  religious,  social,  and  political  state  of  nations. 

The  religious  creeds  and  confessions  of  faith  of 
Homan,  Greek,  Anglican,  Lutheran,  Calvinist,  and 
other  Christian  Churches,  are  authentic  records  of 
psychological  states  of  diversity  in  the  collective  agio- 
meration  of  the  religious  world  of  Christendom,  the 
most  advanced  portion  of  mankind  on  earth. 

The  creeds  of  Jews  and  Mahometans  in  Europe  (not 
to  mention  Deists,  Pantheists,  Spi ritualists,  and  Mate- 
rialists of  all  descriptions)  increase  the  number  of 
particular  varieties  of  creeds  and  doctrines  in  the 
general  complexity  of  this  portion  of  the  partially 
developed  social  organism.  As  they  persist  in  succes- 
sive generations,  without  much  change  of  form  and 
discipline,  we  may  conclude  that  they  are  natural 
diversities  of  character  and  constitution,  adapted  to 
functions  of  use  in  the  general  evolution  of  society  ; 
and  that  individuals  gravitate  to  one  or  other  of  these 
groups,  as  organic  cells  gravitate  to  special  tissues  and 
organs  of  the  foetus,  during  the  successive  phases  of 
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embryonic  evolution.  In  religion,  as  in  science,  in  art, 
in  trade  and  commerce,  individuals  have  natural  lean- 
ings to  one  trade  rather  than  to  another ; to  one  art 
rather  than  to  another ; to  one  branch  of  science  rather 
than  to  another ; to  one  sect  of  religion  or  philosophy 
rather  than  to  another.  Pretensions  to  infallibility 
are  equally  ridiculous  in  any  of  these  sects,  while 
claims  of  freedom  and  toleration  within  given  limits 
are  legitimate  in  all.  Let  them  work  and  think  and 
argue,  with  mutual  respect  for  liberty  of  conscience. 

We  conclude  with  the  following  summary  of  general 
principles  : 

1.  Organic  scales  and  definite  limits  of  organic  unity  and  classification. 

2.  Evolutional  cycles  and  natural  limits  of  life  and  destination. 

3.  Ontological  laws  and  definite  limits  of  thought  and  ratiocination, 

4.  Architectonic  structural  diversity  in  organic  unity. 

5.  Progressive  diversity  in  evolutional  unity. 

(!.  Hierarchal  diversity  of  rule  in  universal  unity. 

7.  Infinite  diversity  of  life  and  form  in  absolute  unity. 

These  are  theorems  and  axioms  of  organic  science 
and  philosophy. 

Infants  are  helpless  without  the  providential  care  of 
parents. 

Ignorant  peasant  families  are  comparatively  helpless 
without  the  guidance  of  municipal  authorities,  to  make 
roads  and  parochial  arrangements  for  them  ; doctors 
to  cure  their  physical  ailments ; schoolmasters  and  reli- 
gious pastors  to  educate  their  children  and  inculcate 
morality. 

Towns  and  villages  in  national  communities  would 
be  helpless  without  governments  to  organize  armies 
and  navies  to  protect  them  against  internal  and  ex- 
ternal enemies ; tribunals  for  the  administration  of 
justice  ; universities,  colleges,  and  academies  of  art  and 
science  for  the  higher  branches  of  useful  knowledge  ; 
boards  of  direction  for  the  regulation  of  woods  and 
forests,  roads  and  rivers ; the  internal  and  external 
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relations  of  trade  and  commerce  ; not  to  mention 
numerous  other  duties  and  responsibilities  of  national 
authorities. 

Besides  the  authorities  of  family  rule  and  providence, 
municipal  rule  and  watchfulness,  national  rule  and 
government,  there  will  soon  he  much  need  of  some  re- 
cognized authority  to  regulate  international  affairs  in 
the  common  interest  of  peace  and  prosperity,  in  lieu  of 
ruinous  wars  and  tedious  diplomacy.  When  inter- 
national unions  of  peoples  of  like  race  and  language 
have  been  organized  in  commercial  federations  with 
recognized  authorities,  it  will  become  necessary  to 
organize  a universal  federation  with  duly  qualified 
authorities  for  the  government  of  the  whole  globe,  in 
accordance  with  the  common  interests  of  all  races  in 
all  nations. 

Hierarchal  diversities  of  ruling  authorities  in  pro- 
vidential order  are  everywhere  visible  in  cosmic  and 
epicosmic  worlds  : suns  rule  planets  in  solar  systems  ; 
lesser  worlds  are  governed  by  superior  centres  in  all 
sidereal  systems.  Hierarchal  authorities  are  provi- 
dential means  of  government  in  all  worlds  and  spheres, 
natural  and  supernatural ; and  diversities  of  hierarchal 
authority  may  be  recognized  as  a general  principal  of 
universal  unity. 

Eternal  principles,  laws,  and  forces,  are  the  potential 
or  the  actual  factors  of  life  and  form,  in  all  natural  and 
supernatural  worlds  : the  fundamental  basis  of  organic 
science  and  philosophy  : the  union  of  human  reason 
with  Divine,  which  identifies  the  finite  with  the  In- 
finite, in  essential  indestructibility. 


BOOK  II. 


DIALEGMATICS. 

Introduction. — In  the  first  book  we  have  dealt  with 
investigative  methods ; in  this  we  have  to  deal  with 
methods  of  impartation,  which  differ  in  their  aim  and 
in  their  modes  of  procedure  from  methods  of  investiga- 
tion. To  interrogate  nature  and  discover  invariable 
laws  which  govern  modes  of  motion  in  mutable  pheno- 
mena, is  one  great  aim  of  the  human  mind  ; to  com- 
municate ideas  thus  acquired  is  another.  The  faculties 
of  thought  are  the  same  in  both  cases,  while  the  modes 
of  procedure  are  different. 

Impartational  methods  belong  to  the  social  arts  and 
sciences  of  education,  conversation,  recreation,  and 
excitation  of  the  feelings  and  the  passions,  and  may 
be  classed  under  the  general  head  of  “ Dialegmatics,” 
including  Pedagogics,  Linguistics,  Logistics,  and 
Poetics.  Volumes  have  been  written  on  these  subjects, 
but  we  need  only  call  attention  to  some  general  princi- 
ples more  or  less  common  to  them  all. 


I.  PEDAGOGICS. 

There  are  three  general  methods  in  the  art  and  science 
of  communicating  ideas  : 
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1°.  The  presentation  and  description  of  concrete 
facts  and  objects  to  the  minds  of  students. 

2°.  The  demonstration  of  intimate  connection  between 
concrete  facts  and  abstract  laws,  which  govern  all 
mutable  phenomena. 

3°.  Method  of  procedure : i°.  To  proceed  downwards 
and  inwards,  from  general  forms  of  unity  to  special 
facts  of  diversity,  within  the  limits  of  such  unity  of 
high  or  low  degree  in  any  realm  of  nature ; ii°.  To 
rise  from  simple  elements  to  more  and  more  complex 
combinations  of  elementary  factors,  such  as  alphabets, 
words,  sentences,  and  parts  of  a discourse. 

The  presentation  of  facts  for  explanation  is  commonly 
called  object  teaching.  Zoological  and  botanical  gardens 
in  connection  with  laboratories  ; museums,  and  models 
of  all  kinds ; and  pictorial  albums.  These  are  equally 
important  means  of  presenting  objects  to  the  mind. 
We  need  not  dwell  on  the  importance  of  museums  of 
natural  history,  geology,  and  mineralogy  ; nor  on 
models  of  all  kinds  of  machinery  and  scientific  instru- 
ments ; nor  on  maps  of  physical  geography  and  pictures 
of  animals,  plants,  and  general  scenery.  All  these  are 
well  known  and  duly  appreciated  means  of  fixing  the 
attention  of  students. 

By  slow  degrees  the  teacher  may  begin  to  show  the 
intimate  correlations  of  concrete  facts  with  abstract  laws 
of  number,  weight,  and  measure.  To  facilitate  this  the 
order  of  arrangement  in  museums  is  very  important. 

In  a museum  of  natural  history,  for  instance,  the  first 
room  should  contain  some  choice  specimens  of  the  six 
organic  realms,  namely,  a few  types  of  vertebrate 
animals  ; a few  types  of  articulata ; a few  mollusca,  and 
a few^radiata  ; some  good  types  of  phanerogamic  plants, 
such  as  daisies  and  roses  ; and  some  of  cryptogamic 
plants,  such  as  ferns  and  mosses. 
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III  the  second  room,  or  series  of  rooms,  the  four 
classes  of  each  organic  realm  should  be  set  side  by  side  : 
a dozen  species  of  each  class,  in  large  museums  ; two 
or  more  in  small  collections. 

1.  Mammalia,  birds , reptiles,  and  fishes. 

2.  Crustaceans  and  Spiders,  insects,  myriavoda,  and  annelids. 

3.  Cephalopods  and  Univalves,  regular  bivalves,  brachyopoda,  and 

polyzoa. 

4.  Holothurida,  echinodermata,  coelenterata , and  protozoa. 

5.  Exogens,  perianthous,  aperianthous,  and  aquatic  endogens. 

6.  Acrogens,  lichenales,  fungales,  algales. 

It  would  be  easy  to  show  young  boys  and  girls  the 
difference  between  mammals,  birds,  reptiles,  and  fishes  ; 
cephalopods  and  snails ; oysters  and  cockles  ; brachyo- 
pods  and  ascidinns  ; lobsters  and  spiders  ; moths  and 
bees  ; centipedes  and  millipedes ; earth-worms  and 
leeches ; holothuria  and  synapta ; sea-urchins  and 
asteria  ; hydrozoa  and  actinozoa  ; sponges  and  infusoria  ; 
as  well  as  the  differences  of  exogens  and  endogens,  in 
the  concentric  rings  of  exogenous  stems  and  ramifica- 
tions of  their  leaves,  contrasted  with  the  hollow  stems 
and  parallel  veins  of  leaves  of  grass  and  other  endogens  : 
the  differences  of  ferns  and  mosses  compared  with  those 
of  mushrooms  and  seaweeds. 

When  these  primary  distinctions  of  realms  and  classes 
have  been  fully  impressed  on  the  mind  of  the  student 
of  natural  history,  secondary  distinctions  shown  in  other 
parts  of  the  museum  may  be  subdivided  in  the  natural 
sections  of  each  class,  orders  and  alliances  of  each  sec- 
tion, families  in  each  order,  genera  in  each  family, 
species  in  each  genus,  and  varieties  in  each  procreational 
species. 

The  order  of  arrangement  in  all  kinds  of  museums 
and  albums,  maps  and  diagrams,  may  be  made  accord- 
ing to  a natural  system  of  classification  and  analytical 
progression,  from  general  types  of  unity  in  all  degrees, 
to  special  details  of  diversity  in  each  type  of  unity. 
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The  work  of  education  in  laboratories  of  physical 
and  biological  instruction  is  quite  as  important  as  that 
of  museums  and  classifications.  In  physical  and  chemi- 
cal laboratories,  analytical  operations  of  various  kinds 
should  first  be  shown  and  repeated  under  varying  condi- 
tions; synthetical  combinations  should  come  afterwards. 

In  biological  laboratories,  comparative  anatomy  should 
first  be  taught,  and  afterwards  the  observation  of  suc- 
cessive phases  of  embryonic  evolution,  such  as  the 
formation  of  a chick  in  the  egg  of  a bird,  or  a fish,  a 
moth,  or  a spider. 

To  show  the  connection  between  concrete  facts  and 
abstract  theories,  the  first  thing  is  to  call  attention  to 
the  invariable  laws  of  number  in  the  realms  of  nature  : 
namely,  the  numbers  3,  7,  12,  etc.,  in  organic  scales; 
the  numbers  3 or  4,  7 or  12  in  evolutive  cycles,  such 
as  the  seven  ages  of  man  described  by  Shakespeare. 

In  this  branch  of  impartative  art,  the  method  of 
procedure  is  the  same,  namely,  to  commence,  with 
general  divisions  and  distinctions,  and  descend  by 
degrees  to  minute  details. 

After  dwelling  sufficiently  on  the  invariable  laws  of 
number,  the  laws  of  weight,  or  associative  order,  may 
be  shown  in  all  complex  units  of  integrality.  First, 
the  association  of  concentric  depths  of  forces,  physical 
alone,  or  physical  and  vital ; next,  the  associative  order 
of  liemialities  in  unity  ; then  the  associative  order  of 
organic,  relational,  and  connective  sections  in  each 
bilateral  hemiality  ; after  that,  the  different  degrees  of 
association  of  systems  and  sub-systems  in  each  section  ; 
series  in  each  system  ; sub-series  and  groups  in  each 
series  ; organs  in  each  group  ; tissues  in  each  organ  ; 
cells  in  tissues ; proximate  elements,  or  molecules,  in 
each  cell  ; and  simple  elements  in  each  molecule. 

The  laws  of  adaptation  of  different  types  of  organism 
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to  conditions  of  life  and  motion  in  the  air  (as  birds),  in 
the  ocean  (as  fishes),  in  both  air  and  water  (as  amphi- 
bious frogs  and  other  animals);  the  proportionality  of 
parts  in  any  given  organism,  adapted  to  special  modes 
of  progression,  in  a given  medium — short  neck  and 
heavy  limbs  of  the  elephant ; long  neck  and  light  limbs 
of  the  giraffe;  small  fore-legs  and  large  hind-quarters  of 
the  kangaroo  ; powerful  head  and  limbs  with  relatively 
small  body  in  the  lion  ; voluminous  body  with  compara- 
tively slight  limbs  in  the  bovine  type ; exaggerated 
extension  of  the  fore-arms  and  webbed  fingers  of  the 
bat  to  enable  it  to  fly  in  the  air;  rudimental  proportions 
of  the  fore-arms  of  a whale  to  serve  as  paddles  for 
swimming  in  the  sea  : these,  and  many  other  interest- 
ing diversities  of  form  and  proportion  in  adaptation  to 
given  modes  of  motion  in  external  conditions  of  life  and 
vocation,  are  very  interesting  facts  and  laws  of  life  and 
organization. 

Here,  again,  the  mode  of  procedure  is  to  note,  in  all 
degrees  of  descending  analytical  progression,  articular 
links  between  associated  realms,  classes,  orders,  families, 
genera,  and  species.  Intermediate  links  between  epi- 
cosmic  realms  are  to  be  sought  for  in  geology  and 
palaeontology  ; structural  links  between  classes  in  each 
realm,  such  as  whales  and  bats,  not  to  mention  extinct 
ambiguous  saurolds,  form  structural  links  between 
different  classes  of  vertebrata  ; the  procyon,  the  wah, 
and  the  nasua  are  links  between  the  feline  and  the 
canine  orders  ot  the  class  mammalia.  Cycads  and 
some  extinct  species  of  ambiguous  plants  seem  to  form 
links  between  exogens  and  endogens  ; while  other 
ambiguous  species  of  extinct  plants  appear  to  be  struc- 
tural links  between  the  cryptogamic  and  the  phanero- 
gamic types  of  classes. 

These  methods  of  teaching  the  natural  sciences  are 
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also  applicable  to  what  are  called  the  fine  arts,  such  as 
music  for  instance.  The  ear  should  be  formed  most 
carefully  as  well  as  the  action  of  vocal  organs  in  learn- 
ing to  sing.  A single  melody,  or  tune,  should  be  well 
played  by  the  pupil  -on  a musical  instrument  before 
anything  is  taught  of  scales  and  modes.  When  the 
ear  has  been  well  taught  to  detect  clumsy  fingering  of 
the  keys  of  a piano,  it  will  learn  to  guide  and  control 
the  hands  in  the  manner  of  fingering  the  keys  ; the 
same  with  a violin  or  any  other  instrument.  When 
one  tune  has  been  well  fixed  in  the  ear,  and  the  fingers 
well  trained  to  execute  that  melody,  they  will  be  all 
the  more  accustomed  to  be  guided  by  the  ear  in  play- 
ing other  tunes  upon  the  instrument. 

In  this  age  of  minute  analysis  and  microscopical 
investigation,  an  opposite  method  of  teaching  the  arts 
and  sciences  is  almost  invariably  adopted,  greatly  puz- 
zling students  and  hindering  their  progress.  We  may 
hope,  however,  that  ere  long  the  natural  methods  of 
investigation  and  impartation  will  prevail  in  schools 
and  colleges,  as  well  as  in  museums  and  laboratories  of 
all  kinds. 

The  inverse  method  of  proceeding  from  particulars 
to  more  and  more  general  aspects  of  a question,  is  often 
more  suitable  in  the  study  of  abstract  sciences,  such  as 
elementary  geometry  and  the  grammar  of  a language. 


II.  LINGUISTICS. 

Introduction. — Language  is  not  made  by  any  race 
of  men  ; it  grows  by  slow  degrees  from  habit  and  cus- 
tom in  families  and  tribes  ; but  then  it  grows  in 
accordance  with  predetermined  laws  of  order  in  the 
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human  mind,  as  a chick  is  gradually  formed  in  the  egg 
of  a bird,  in  accordance  with  natural  laws  ol  organiza- 
tion, in  the  body  of  the  special  type  of  form  to  which 
it  belongs.  This  well-known  fact  in  language  is  a 
curious  illustration  of  the  spontaneous  evolution  of 
diversity  in  the  collective  unity  of  mankind  : since 
every  race  has  formed  a different  system  of  sounds  and 
words  (to  represent  ideas  of  internal  feelings  and  ex- 
ternal things),  with  a different  order  of  arrangement  in 
putting  words  together  in  a sentence. 

The  evolutive  history  of  these  formations,  with  their 
peculiarities  of  type  and  structure,  forms  a special 
branch  of  the  science  of  language  (philology). 

Each  native  idiom  has  its  own  system  of  arrangement 
for  sounds  and  words,  while  the  general  principles  of 
grammar  are  the  same  in  all  ; because  the  mind  of  man 
is  fundamentally  the  same  in  all  races,  though  variously 
developed  in  degrees  of  special  aptitude  for  work,  with 
vocational  adaptation  to  the  needs  and  circumstances 
of  life  in  different  tribes  and  nationalities. 

When  ignorant  human  families  have  been  developed 
in  different  tribes,  they  begin  instinctively  to  rob  and 
plunder,  and  have  either  to  defend  themselves  or  attack 
their  neighbours.  This  habit  calls  forth  the  exercise  of 
cunning,  which  leads  to  habits  of  life  in  accordance  with 
the  dominant  passions  of  the  race,  and  the  difficulties 
of  their  enterprise  in  each  particular  case.  Whatever 
these  instincts  and  passions  may  be,  they  have  their 
own  logistic,  like  those  of  different  animals,  such  as  the 
wolf  and  the  lamb,  the  lion  and  the  antelope,  the  dog 
and  the  bear ; some  wild  tribes  of  savages  assume  the 
names  of  animals  as  symbols  of  their  family  or  race  : 
“ The  lion  of  Judah,  ’ the  “ wolf  ” of  ancient  Home,  and 
the  “eagle”  of  the  Caesars,  the  “bear”  at  Berne  in 
Switzerland,  and  other  types  of  fauna  or  flora  in 
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different  nations,  such  as  “ the  rose,  the  thistle,  and 
the  shamrock"  for  England,  Scotland,  and  Ireland. 

These  characteristics  give  origin  to  systems  of  dia- 
lectics, in  accordance  with  natural  instincts  in  different 
human  races ; systems  of  intellectual  logistic  closely 
allied  with  peculiarities  of  the  rational  mind. 

There  are  two  branches  of  the  science  of  linguistics  ; 
namely,  “grammar  and  philology.”  Volumes  have 
been  written  on  each  of  these  ; but  we  need  only  call 
attention  to  such  general  principles  as  relate  to  invari- 
able laws  of  number,  weight,  and  measure  in  organic 
scales  of  factors  and  functions  of  method  in  correlation 
with  the  faculties  of  sense  and  intellect. 

Our  main  object  being  to  call  attention  to  the  laws 
of  order  which  rule  the  developments  of  arts  and 
sciences  in  the  human  mind,  we  shall  only  notice 
general  principles  of  language  which  are  already  well 
known  to  grammarians  and  philologists. 

SECTION  I.— GRAMMAR. 

For  a general  explanation  of  principles,  we  refer  the 
reader  to  our  “Grammar,”  published  in  1841  ; but  the 
following  scale  will  be  sufficient  to  explain  itself  for 
those  who  are  already  well  acquainted  with  the  gram- 
mar of  any  cultivated  language  : 


Grammatical  Factors  and  Functions. 


' Z.  Principles  of  language. 
n 1 Y.  Conditions  of  social  intercourse. 

Connecti  ves.  , y Results  of  habitual  converse. 

\ W.  Rules  of  grammatical  syntax. 


Organic 

Factors. 


VII.  Moods  of  verbs. 

7.  Tenses  of  verbs. 

) VI.  Numbers  of  nouns. 

6.  Cases  of  nouns. 

V.  Genders  of  nouns. 

\ 5.  Degrees  of  nouns  (comprehension). 
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Relational 

Factors. 


IV.  Pronouns. 

III.  Adverbs  (subacluouns). 
j 2.  Prosodials  (accents,  etc.). 

II.  Verbs  and  adjectives  (adnouns). 
1.  Alphabets  (or  graphics). 

I.  Nouns  (or  names). 


A few  words  on  the  factors  of  each  section  of  this 
general  scale  will  be  sufficient  for  our  purpose. 

The  principles  of  language  only  require  naming  to 
be  understood  at  once,  as  the  roots  of  language  ; namely, 
the  vocal  and  mimetic  powers  of  the  body  ; the  facul- 
ties of  sensation  and  instinct ; the  feelings  and  emo- 
tions of  the  spirit,  and  the  faculties  of  reason  in  the 
mind. 

The  conditions  of  social  intercourse  are  those  in 
which  language  is  developed,  and  these  are  industrial 
and  commercial,  artistic,  scientific,  social,  religious,  and 
political  conditions  of  existence  ; but  little  developed 
in  some  races,  Avhile  they  have  been  considerably  ad- 
vanced in  highly  civilized  communities. 

The  results  of  linguistic  evolution  in  general  con- 
ditions of  society,  are  the  different  systems  of  language 
and  of  grammar,  evolved  by  several  races  of  the  human 
family,  and  generally  classed  under  the  designations 
of  monosyllabic,  agglutinative^  and  inflectional  languages; 
each  of  these  having  different  graphic  systems  of  symbols 
to  represent  words  and  things,  by  means  of  pictures, 
hieroglyphics,  semi-phonetic,  and  semi-pictorial  symbols, 
and,  finally,  by  more  or  less  imperfect  phonetic  alphabets 
representing  sounds. 

As  no  one  race  makes  habitual  use  of  all  known 
vocables,  it  is  not  easy  to  give  an  intelligible  scale  of 
them.  The  following  table  is,  however,  nearly  or  quite 
a complete  analysis  of  all  the  known  vocables  of  the 
human  voice,  and  probably  of  all  the  sounds  which  are 
practicable  in  a civilized  communit}7  : 
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O 

CD 

g 

8 

O 


t-4 

o <3 

rH  pj 

•r-H  O 

02 

3 

O 


•§»  c J 

*5  m ) 

1*3  a i 
o ! 

° l 


Z.  Forces  (vocal  organs  and  efforts). 

Y.  Conditions  of  speech  (vibrations  of  air,  etc.). 

X.  Compound  sounds— cl,  fi,  bl,  st,  dr,  hm,  (humph  1),  hr,  hi,  etc 
W.  Vowels — a,  e,  i,  au,  o,  oo  (ah,  eh,  ee  ; awe,  o,  oo),  French  u 
and  diphthongs— composed  of  these  vowels,  such  as 

the  English  i in  mind  and  the  French  i in  vin. 

VII.  W,  y (semi-vowels). 

7.  Ng,  nk  (nasals). 

VI.  G,  k (lingua  gutturals). 

6.  Gh,  kh  (gutturals). 

V.  Z,  s (sibilants  (or  shibihuits). 

\ 5.  Zh,  sh  (sibilants^. 

IV.  J,  tch  (lingua  palatals). 

III.  L,  r (lingua  palatals)  1 
2.  D,  t,  n (lingua  palatals)  1 
II.  Dha,  tha  (lingua  dentals). 

1.  B,  p,  m (labials). 

I.  V,  f (dento  labials). 


These  sounds  are  all  common  to  the  English  language 
except  the  initial  sounds  of  ng,  and  nk  : the  final  sound 
of  ng,  in  the  words  sing,  bring,  cling,  fling,  etc.,  are 
common  enough  (except,  perhaps,  in  the  Midland 
counties,  where  the  g is  hard  after  n),  while  the  initial 
sound  of  gn  (as  in  the  African  word,  gnu,  the  name  of 
a species  of  buffalo-antelope)  is  never  heard  in  English 
pronunciation,  although  it  is  easily  acquired  by  continu- 
ing the  final  sound  ng,  as  a consonant  followed  by  a 
vowel — thus,  sing  I ; cling  I ; and  by  repeating  the 
last  syllable  as  an  initial  sound  we  have,  ngi,  ngo,  ngu, 
or  gnu. 

The  Chinese  make  an  inordinate  use  of  this  nasal 
sound  in  many  words.  On  one  occasion  we  heard  some 
Chinese  sailors  sing  on  board  a junk  in  the  Thames,  and 
it  seemed  to  us  that  ing  was  the  end  of  every  word, 
and  something  like  sing  1,  or  slicing  hai,  fhe  burden  of 
every  verse. 

The  true  notes  of  the  musical  scale  (addressed  to 
the  human  ear)  form  a definite  scale  of  elementary 
sounds,  in  accordance  with  the  sense  of  hearing  ; sounds 
utterable  by  the  vocal  organs  form  a definite  scale  in 
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the  natural  alphabet  of  all  languages,  though  not  yet 
practically  common  to  all  races  ol  mankind. 

The  sounds  of  th,  in  the  English  words  this  thistle, 
are  not  practical  in  French  ; and  the  guttural  sounds, 
gh  and  ch,  in  such  words  as  lough,  common  enough  in 
Scotland,  are  not  so  common  in  England. 

The  general  scale  of  vocal  sounds  is  the  same  for  all 
human  voices,  but  each  letter  of  the  alphabet  is  variously 
articulated  by  different  races.  The  sounds  of  the 
letters  cl,  t,  and  n,  are  lingua-palatals  in  English  ; but 
they  are  lingua-dentals  in  French.  In  pronouncing 
each  of  these  letters,  the  French  place  the  tip  of  the 
tongue  in  contact  with  the  teeth,  while  the  English 
place  the  tip  of  the  tongue  against  the  roof  of  the 
mouth,  a little  behind  the  front  teeth.  Almost  every 
sound  of  the  alphabet  is  differently  articulated  by 
different  races  and  by  different  communities,  in  pro- 
vincial localities.  These  shades  of  difference  do  not 
affect  the  natural  distinctions  of  the  fundamental  scale 
of  elemental  sounds  of  the  human  voice. 

Rules  of  Syntax  imply  definite  systems  of  ortho- 
graphy in  each  language,  rules  for  the  construction  of 
sentences,  rules  of  concordance  in  the  different  modes 
and  tenses  of  verbs,  laws  of  government  in  the  correla- 
tions of  number  and  case  of  nouns,  modes  and  tenses  of 
verbs  ; the  construction  of  complex  sentences  involves 
the  internal  functions  of  arrangement  and  the  external 
character  of  sentences.  These  are  simplex,  complex, 
compound,  ambiguous ; while  orders  of  construction  are 
direct,  inverse,  mixed,  or  ambiguous.  The  prosodial 
signs  and  marks  of  individuality  in  words  and  sentences 
are  those  of  punctuation,  annexation,  emphasis,  and 
accent.  The  consecutive  utterance  of  words  and  sen- 
tences may  be  represented  in  various  ways,  in  horizon- 
tal, or  in  perpendicular  lines,  proceeding  from  left  to 
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right  as  in  English,  or  from  right  to  left  as  in  Hebrew, 
or  perpendicularly  from  the  bottom  upwards,  or  from 
the  top  downwards  as  in  Chinese.  These  conventional 
modes  of  consecutive  order  in  the  placement  of  words 
and  sentences  are  of  little  importance  in  grammatical 
orders  of  construction  and  concordance. 

PARTS  OF  SPEECH. 

The  parts  of  speech  have  been  generally  classed  as 
articles,  nouns,  pronouns,  adjectives,  verbs,  adverbs, 
prepositions,  conjunctions,  and  interjections.  These 
definitions  may  be  all  that  are  practically  necessary, 
while  far  from  being  really  systematic.  The  primary 
distinctions  of  words  represent  ideas,  modalities  of 
ideas,  degrees  of  modality,  and  vicarious  representation, 
which  should  be  called  nouns,  adnouns,  sub-adnouns, 
and  pronouns.  Verbs  and  adjectives  of  all  sorts  are 
adnouns,  denoting  the  actions,  states,  qualities,  or 
modalities  of  nouns ; adverbs  and  conjunctions  are 
sub-adnouns,  denoting  various  degrees  of  condition  and 
relationship  ; articles  and  pronouns  are  vicarious  nouns, 
used  to  avoid  repetition  of  the  same  word,  as,  The  man  is 
blind;  he  is  poor;  instead  of  Man  is  poor;  man  is  blind. 

All  sorts  of  ideas  are  represented  by  nouns,  adnouns, 
sub  adnouns,  and  pronouns,  so  that  those  distinctions 
are  only  functional  in  grammatical  relationship,  apart 
from  difference  of  meaning  with  regard  to  things  in  them- 
selves. Man  is  a noun  ; manly,  an  adnoun  : blindness 
is  a noun ; blind  is  an  adnoun  : movement  is  a noun  ; 
moving,  a verb  or  adnoun ; movable,  an  adjective  or 
adnoun  : quickness  is  a noun  ; quick  is  an  adjective  ; 
quickly  is  an  adverb  or  sub- ad  noun.  Prepositions  are 
merely  parts  of  compound  words,  equivalent  to  adjec- 
tives, as,  a block  of  wood  is  a wooden  block.  Conjunc- 
tions are  equivalent  to  adverbs,  as,  this  with  that,  this  and 
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that,  this  in  that,  within  that,  without  that;  under,  over, 
above,  below  are  equivalents  of  more  low,  more  high,  etc. 

The  factors  of  the  table,  under  the  head  of  Prosodials, 
are  those  of  accents,  emphasis,  hyphens,  and  points  of 
punctuation. 

The  relations  of  these  parts  of  speech  one  to  an- 
other in  a sentence,  form  the  basis  of  all  such  modal 
distinctions  as  those  of  number,  gender,  case,  and  degree 
of  comprehension,  which  are  made  to  agree  in  form  and 
arrangement  with  the  persons,  tenses,  moods,  and  states 
of  verbs. 

The  moods  of  verbs  are  the  infinitive,  the  indicative, 
the  imperative,  and  the  subjunctive  or  conditional.  The 
tenses  are  the  past,  the  present,  the  future,  and  the 
indefinite.  The  numbers  of  nouns  are  the  singular, 
the  plural,  the  collective,  and  the  universal.  Examples  : 
“ One  man  is  ; severed  men  are  ; a nndtitude  is  ; one  is 
often  puzzled  to  know  ; people  cannot  be  always  on 
the  watch,”  etc.  The  cases  of  nouns  are  the  nominative, 
the  genitive,  the  accusative  or  objective,  the  relational 
or  dative,  and  ablative.  The  genders  of  nouns  are 
masculine  or  feminine,  neutral,  impersonal  or  abstract 
(as  idea,  opinion,  thought,  feeling).  Degrees  of  com- 
prehension in  nouns  are  those  of  individual  unity, 
collective  unity  of  a given  species  of  animals  or  plants, 
general  unity  of  a distiuct  realm  of  animals  or  plants, 
universal  unity  of  all  the  inorganic  and  organic  realms 
of  nature  on  our  globe.  These  natural  distinctions  of 
degrees  of  complex  organic  unity  in  individuals,  species \ 
realms  and  epicosmic  universality  are  easily  discerned, 
while  similar  degrees  of  comprehension  may  be  ob- 
served in  conventional  forms  of  definition  and  distinc- 
tion in  all  spheres  of  thought  and  language. 

Pronouns  are  of  different  kinds  ; namely,  personal 
(he,  she,  it)  ; indicative  (this,  that,  the,  all,  any)  ; pos- 
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sessive  (my,  mine,  his,  hers,  theirs)  ; relational  (who, 
whom,  which). 

Nouns  are  of  different  kinds,  representing  ideas  of 
beings , or  of  things  (animal,  vegetal,  mineral)  ; ideas  of 
Unci  or  quality  (goodness,  wickedness,  rest,  activity)  ; 
ideas  of  degree  or  quantity  (muchness,  littleness)  ; ideas 
of  relation  (husband,  wife,  father,  mother). 

Adnouns  are  of  different  kinds,  such  as  'prepositional 
adnouns  (as  things  made  of  wood,  equal  the  adjective 
wooden),  adjective  adnouns  (such  as  good,  bad,  indif- 
ferent), possessive  adnouns  (such  as  the  work  of  him,  his 
work),  verbal  adnouns  (such  as  a walking  match,  the 
thoughtful  man). 

Sub-adnouns  are  of  different  kinds,  such  as  adverbs 
(quickly,  evenly,  etc.),  conjunctions  (and,  but,  nor,  not), 
indicative  sub-adnouns  (such  as  here,  there,  anywhere), 
relational  sub-adnouns  or  prepositions  (such  as  far, 
near,  on,  off,  above,  below,  etc.). 

Prosodials  are  of  different  kinds  (such  as  accents, 
emphasis,  intonation,  punctuation),  apart  from  inflec- 
tions of  voice,  which  belong  to  different  forms  of 
eloquence  or  elocution. 

Grammatics  or  graphics  are  of  different  kinds ; 
such  as  phonetic  alphabets,  already  named  ; semi- 
phonetic  symbols,  used  in  ancient  Egyptian  modes  of 
writing ; hieroglyphics,  also  used  in  ancient  Egypt  ; 
pictures  of  things,  used  as  symbols  of  language  ; not  to 
mention  such  graphic  symbols  of  words  as  are  used  in 
Chinese  books,  and  many  other  forms  of  representing 
elementary  and  complex  sounds  by  cuneiform  sym- 
bols and  runic  characters. 

This  is  all  we  need  say  of  nouns  and  pronouns  ; 
verbs  and  adverbs  ; alphabets  and  prosodials ; moods 
and  tenses  of  verbs  ; numbers  and  cases ; genders  and 
.degrees  of  comprehension  of  nouns.  The  rules  of  syntax 
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ate  more  or  iess  complex,  and  deserve  particular  atten- 
tion ; but  they  are  fully  discussed  in  standard  works  of 
grammar,  to  which  we  may  refer  the  student. 

The  natural  scales  of  alphabetic  vocables,  with  gram- 
matical factors  and  functions,  are  what  we  call  attention 
to,  in  connection  with  the  faculties  of  intellect  and 
thought  in  all  races  of  mankind. 


SECTION  II. — PHILOLOGY . 

The  evolutive  history  of  linguistics  embraces  that  of 
alphabets,  dialects,  and  grammars.  It  has  been  asso- 
ciated with  ethnology,  in  the  study  of  different  races  of 
mankind,  as  the  originators  of  dialects  and  alphabets 
in  various  degrees  of  natural  growth  and  perfection. 

It  is  not  our  aim  to  dwell  on  the  history  of  races 
and  languages,  beyond  referring  the  reader  to  the  best 
works  on  ethnology,  philology,  and  the  science  of 
languages,  published  in  different  parts  of  Europe  and 
America  within  the  last  half  century.  The  works  of 
Max  Mtiller,  and  of  Dr.  R.  G.  Latham,  give  a good 
account  of  nearly  all  that  has  been  done  in  this  direc- 
tion, and  in  them  the  reader  will  find  a popular  explana- 
tion of  the  leading  principles  of  this  comparatively 
modern  branch  of  science.  The  introduction  to  Webster’s 
English  Dictionary  is  also  an  excellent  study  of  philology. 

There  are  some  differences  of  opinion  amongst  eth- 
nologists and  philologists  with  regard  to  the  filiations 
of  the  present  races  of  mankind,  and  also  with  regard 
to  the  origins  and  evolutions  of  the  languages  of  different 
nationalities ; these  differences  of  opinion  will  urge  on 
to  new  investigations,  until  many  things  now  unex- 
plained will  find  elucidation  from  various  quarters 
hitherto  insufficiently  explored.  All  we  need  say  is, 
that  little  or  nothing  is  known  of  the  languages  of 
pre-historic  I'aces,  or  of  an-historic  races,  such  as  actual 


390 


linguistics. 


savages,  who  have  no  history,  literature,  or  monuments 
of  social  life.  Those  races  which  have  a history  may  be 
roughly  distinguished  as  Turanian,  Mongolian,  Malay  ; 
Aryan,  Caucasian,  Semitic,  or  Arabian  and  African. 
Gestures  and  vocal  sounds  are  the  primitive  elements 
of  language  : rudely-formed  pictures  of  things  are  the 
first  graphic  elements.  By  degrees  pictures  of  things 
are  transformed  into  hieroglyphic  symbols  of  sounds  as 
well  as  things ; and  alphabets  of  articulate  sounds  finally 
grouped  together  in  words,  represent  the  names  of 
things  instead  of  pictures.  This  has  been  a very  slow 
process  of  evolution  with  some  races  of  men,  not  even 
yet  achieved  by  savages  and  Chinese  races. 

Articulate  sounds,  peculiar  to  certain  races,  are  more 
or  less  unutterable  by  others  ; in  course  of  time  new 
consonant  and  vowel  sounds  have  been  acquired  by 
some  nations,  for  which  their  alphabets  of  ancient  date 
have  no  simple  representatives.  Some  articulate  sounds, 
formerly  represented  by  certain  letters  of  the  English 
alphabet,  have  lost  their  ancient  correlations,  and  ac- 
quired new  : thus,  boat,  formerly  pronounced  bo-at,  is 
now  simply  bote ; daughter,  once  pronounced  dochter, 
is  now  daw  ter ; aspirates  and  gutturals  are  being  less 
and  less  used  in  modem  English,  while  double  vowel 
sounds  are  often  replaced  by  simple  : such  as  daimon, 
a spirit,  now  pronounced  demon. 

The  grammars  of  various  dialects  have  been  classed 
as  rudimental  amongst  savages  ; agglutinative  in  Tura- 
nian races  ; injlectioncd  in  Batin  ; and  amalgamative  in 
such  languages  as  modern  English.  All  these  questions 
are  explained  in  Max  Muller’s  “ Lectures  on  the  Science 
of  Language,”  and  in  Dr.  Lathams  “Comparative 
Philology.” 

The  evolutive  history  of  languages  runs  parallel  with 
that  of  humanity.  Human  speech  is  natural  to  all 
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races  of  mankind,  just  as  animal  speech  is  natural  to 
all  species  of  social  animals.  The  first  elements  of 
speech  are  those  of  motion  and  of  sound,  addressed  to 
the  senses  of  sight  and  hearing.  As  soon  as  a child 
is  born  it  cries,  and  the  mother  knows  instinctively  the 
meaning  of  those  sounds  of  the  voice  and  motions  of 
the  features,  which  express  suffering ; she  also  knows 
the  meaning  of  laughter  in  the  child  : the  smiling  fea- 
tures without  any  sound  of  laughter  are  quite  intelligible 
to  her,  and  to  others,  in  a child  which  cannot  speak. 

Forms  of  speech  have  always  existed  inhuman  races, 
as  natural  modes  of  motion  and  expression  from  birth 
through  life,  without  any  special  revelation  from  above  ; 
these  forms  of  speech,  for  emotional  modes  of  expres- 
sion, have  been  as  naturally  uniform  in  one  race  as  in 
another,  while  different  in  every  race  for  artificial  modes 
of  communication.  Unwritten  languages  arise  in 
families  and  tribes,  as  thoughts  and  feelings  of  individuals 
in  surrounding  conditions  of  existence  call  forth  vocal 
and  mimetic  modes  of  communication.  Mimetic  forms 
of  expression  may  be  moi’e  or  less  alike  in  all  tribes  ; 
while  the  vocal  names  of  things  are  very  different  in 
distant  regions,  and  various  in  successive  generations 
of  the  same  tribe. 

In  pre-historic  ages  of  humanity  the  forms  of  speech 
were  no  doubt  as  various  as  they  are  at  present  amongst 
savages,  who  have  no  graphic  forms  of  language,  but 
whose  vocal  names  for  hills  and  dales ; rivers  and 
lakes  ; forests  and  fields  ; oceans  and  deserts  ; animals 
and  vegetals ; men,  women,  and  children  ; head,  body, 
and  limbs ; nose  and  mouth ; eyes  and  ears  ; face 
and  chin  ; hair  and  beard,  have  been  written  down  by 
travellers  and  missionaries,  as  correctly  as  may  be  in 
modern  alphabets,  so  as  to  show  likeness  and  unlikeness 
in  both  elementary  sounds  and  special  names,  customary 
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among  the  different  tribes  of  uncultured  races  in  Asia, 
Australia,  Oceania,  Africa,  and  America.  These  vocabu- 
laries show  that  none  of  the  tribes  have  a complete 
scale  of  simple  vocal  sounds,  while  in  different  regions 
one  species  of  elementary  sounds  is  predominant  in  the 
majority  of  names  of  things  in  one  language,  and 
another  species  of  elementary  vocals  in  another  lan- 
guage ; nasal  sounds  predominant  in  one  race,  gutturals 
in  another,  simple  vowels  and  diphthongs  in  a third, 
spluttering  consonants  and  “ clicks”  in  a fourth. 

The  variations,  obliterations,  and  extinctions  of  rndi- 
mental  forms  of  speech  are  only  interesting  in  a general 
point  of  view,  since  art  and  science  lose  nothing  valuable 
by  the  loss.  The  same  may  be  said  of  the  extinction 
of  indocile  animal  and  human  races. 

Pre-historic  and  cm-historic  languages  being  only 
rudimental  forms  of  speech,  we  must  consult  written 
documents,  or  graphic  modes  of  symbolical  expression, 
for  a further  knowledge  of  the  history  of  linguistics. 
The  niost  primitive  in  authentic  history  are  abundantly 
exemplified  in  ancient  Hebrew,  Egyptian,  Chaldean, 
and  Assyrian  records,  monuments,  and  ruins  of  ancient 
civilization.  Other  ancient  records  date  from  India, 
probably,  and  from  ancient  Phoenicia,  several  centuries 
before  the  Christian  era.  Many  learned  works  have 
been  written  on  the  history  of  art  and  science,  laws 
and  languages,  in  all  ages  of  authentic  history,  and 
more  especially  on  the  several  departments  of  ethnology 
and  philology.  To  these  works  we  refer  the  reader  for 
definite  views  of  the  minglings,  deviations,  and  transform- 
ations of  languages  in  given  regions, and  atdifferenttimes ; 
for  the  obliterations  of  religions,  governments,  and  lan- 
guages in  different  epochs  of  history  and  in  difierent 
parts  of  the  world  ; for  different  relationships  of  blood 
and  languages  in  successive  ages  and  in  different  regions; 
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for  the  conservation  of  dead  languages,  as  literary, 
legal,  and  ecclesiastical  records  and  modes  of  communi- 
cation, where  popular  modes  of  speech  are  either  deemed 
inferior  to  “ learned  languages,’  or  less  convenient  for 
classical  and  diplomatic  purposes ; for  the  revival  of 
words  taken  from  dead  idioms  to  serve  the  purposes  ot 
art  and  science  in  living  languages,  just  as  living  animals 
feed  on  dead  bodies  to  sustain  life  ; for  different  degrees 
of  evolution  in  the  grammar  and  literature  of  successive 
generations  in  different  races  and  nationalities ; for 
degrees  of  linguistic  art  and  science  in  different  classes 
of  society  in  the  most  civilized  nations  of  the  present 
day,  namely,  peasants  in  villages,  artisans  in  towns, 
tradesmen  and  merchants  in  cities  and  seaports,  artists 
and  actors,  professional  classes  in  Church  and  State, 
clergymen  and  doctors,  lawyers  and  barristers,  soldiers 
and  policemen,  sailors  and  boatmen,  architects  and 
engineers,  manufacturers  and  commissioners,  bankers 
and  accountants,  bishops  and  judges,  generals  and 
admirals,  ministers  and  members  of  parliament,  princes 
and  nobles,  popes  and  cardinals,  ambassadors  and  diplo- 
matists, philosophers  and  scientists.  In  all  these  ranks 
and  professions  of  modern  society  very  different  degrees 
of  linguistic  knowledge  may  be  observed,  as  well  as  in 
successive  ages  of  historical  evolution. 

The  revolutions  of  language  are  closely  connected 
with  those  of  religions  and  governments  ; and,  as  the 
common  people  speak  a vulgar  tongue  while  the  edu- 
cated classes  speak  and  write  a cultivated  form  of 
speech,  so  the  ruling  classes  only  are  dethroned  and 
ruined  by  revolutions,  while  the  common  people  change 
masters  where  new  conquests  are  established.  While 
the  cultivated  languages  of  fallen  governments  and 
religions  fall  into  disuse,  the  vulgar  dialects  of  the 
conquered  people  hold  their  own  for  long  periods,  and 
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finally  combine  with  the  language  of  successful  invaders. 
Hence  the  “ dead  ” or  “ learned  languages  ” are  not  the 
dialects  of  the  peasantry,  hut  those  of  the  literary  classes 
of  the  nation.  Classical  Latin  is  now  a dead  language, 
while  the  vulgar  dialects  of  the  ancient  Latin  people 
have  gradually  become  those  of  the  modern  Latin 
nations.  Still,  cultivated  languages  alone  show  what 
degrees  of  art  and  science  have  been  developed  by  a 
given  nation  at  any  period  of  history,  while  vulgar  dia- 
lects, spoken  by  ignorant  classes,  or  by  nomadic  tribes, 
are  of  very  little  value  as  instruments  of  science. 

The  art  and  science  of  grammar  have  been  gradually 
evolved  from  a rudimental  to  an  incipient  degree  of 
perfection  in  some  races  and  regions.  Philology  has  made 
rapid  strides  of  late,  and  bids  fair  to  become  an  interest- 
ing branch  of  relatively  accurate  science  before  long. 

Dr.  Latham,  one  of  the  most  learned  philologists  of 
Europe,  deems  the  rudimental  languages  of  native  tribes 
in  America  and  Oceania  of  very  slight  importance  to 
mankind,  nor  are  those  of  Africa  of  much  account.  With 
him,  the  languages  of  Europe  and  Asia  are  alone  of  in- 
terest to  science.  “For  the  purposes  of  Ethnology,  Asia 
and  Europe,”  he  says,  “form  but  one  continent,”  which 
he  divides  into  four  great  philological  areas,  namely,  the 
Western,  the  Northern,  the  South-eastern,  and  the  South- 
western. “The  languages  of  the  western  group  (W estern 
Europe,  except  Lapland)  are  all  in  an  advanced  stage  of 
development ; the  languages  of  the  northern  group 
(Russia,  Siberia,  Mongolia,  Mantshuria,  the  Caspian 
Sea  ; roughly  speaking,  Northern  Asia,  with  a large  part 
of  Europe)  all  the  languages  of  this  northern  area  are  in 
a medium  stage  of  development ; the  languages  of  the 
south-eastern  group  (China  and  Thibet,  Nepaul,  Assam, 
Siam,  and  Cochin  China,  etc.)  are  all  in  an  early  stage 
of  development.  With  a view  to  their  stage,  the  first 


PHILOLOGY. 


395 


are  called  inflectional ; the  second,  agglutinate ; the  third, 
monosyllabic" 

“ There  are  a few  exceptions  to  this  statement.  As  a 
rule,  however,  it  holds  good.” 

“ The  south-western  area  contains  India,  Persia,  and 
the  Caucasus,  and  the  displacing  languages  here  are  the 
Indian,  the  Persian,  and  the  Arabian,  the  latter  being- 
treated  as  African.  Whether  African  or  Asiatic,  it 
covers  an  enormous  area,  and  has  effected  correspond- 
ing displacements Most  of  the  languages  of  the 

first  class  are  what  is  called  Indo-European ; most  of 
the  languages  of  the  second,  what  is  called  Turanian" 
(“  Elements  of  Comparative  Philology,”  pages  8,  9). 

We  may  add  that  Christianity  is  the  religion  of  the 
first  division,  and  part  of  the  second  ; Buddhism  is 
the  prevailing  creed  of  the  second ; and  in  the  third, 
Mahometanism  is  the  religion  of  those  parts  of  Africa, 
Arabia,  Turkey,  Persia,  and  India,  where  Arab  is  the 
chief  language  spoken  ; though  Brahminism  is  still 
extant  among  Hindus,  and  Paganism  amongst  the 
savage  tribes  of  Africa,  America,  and  Oceania,  where 
Christian  missionaries  have  not  yet  made  converts. 
Zoroastrian  sun-worship  is  still  the  religion  of  a small 
sect  of  Parsees  in  India. 

Dr.  Latham  observes  that  “ languages  of  different 
types  may  be  in  the  same  stage  of  evolution  (that  is  to 
say,  monosyllabic,  agglutinate,  or  inflectional),  while 
languages  of  the  same  type  or  affinities  may  be  in 
different  stages  of  evolution.” 

His  work,  on  the  “ Elements  of  Comparative  Philo- 
logy/’ reverses  many  of  the  prevalent  notions  with 
regard  to  the  origin  and  distribution  of  the  so-called 
Indo-European  languages  and  races.  His  theory  is, 
that  primitive  migrations  of  partially  civilized  northern 
populations  went  from  Europe  into  Asia,  and  especially 
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to  India  and  Persia,  long  before  civilized  religions, 
laws,  and  languages  travelled  westward  in  successive 
ages  through  India,  Persia,  Chaldea,  Egypt,  Assyria, 
Phoenicia,  Africa,  Greece,  and  Rome  to  modern  Euro- 
pean nations. 

Much  is  made  by  some  authors  of  the  Indian  origin 
of  religion,  philosophy,  arts,  sciences,  laws,  and  lan- 
guages, as  recorded  in  the  ancient  Sanscrit  Yedas,  as 
if  that  were  any  proof  that  nothing  has  been  revealed 
to  mankind  or  discovered  by  human  genius  since  the 
Yedas  were  written  thousands  of  years  before  the 
Christian  era.  Shakespeare  found  all  his  learning 
amongst  his  contemporaries  ; but  he  found  his  inspired 
genius  in  himself,  and  gave  it  utterance  in  his  writings; 
and  with  regard  to  religion,  we  may  observe  that  Moses 
found  his  learning  and  certain  ancient  traditions  of 
humanity  in  Egypt,  but  he  found  his  inspired  genius  in 
himself.  One  greater  than  Moses  found  His  learning 
in  the  Bible,  but  He  found  His  divinity  in  Him- 
self, and  gave  it  utterance  with  more  power  than 
such  ideas  of  human  perfection  had  ever  been  given 
before  in  the  Sanscrit  Yedas.  The  roots  of  history 
need  not  contradict  the  fruits  of  history  by  likeness  or 
unlikeness  any  more  than  the  roots  of  a plant  contra- 
dict the  flower  and  the  fruit  by  likeness  or  unlikeness 
in  outward  form. 

As  far  as  the  history  of  language  is  connected  with 
the  evolution  of  ideas  and  institutions,  logical  under- 
standing is  quite  as  important  as  a knowledge  of  the 
facts  of  history,  for  a due  appreciation  of  the  successive 
developments  of  art  and  science,  religion  and  philo- 
sophy. 

What  is  known,  then,  of  the  history  of  logic  and 
the  arts  of  rhetoric  ? 


J.0C4IC. 


397 


TIL  logic. 

Introduction. — Grammar  and  logic  are  definite  arts  of 
speech,  as  instruments  of  the  mind.  Both  one  and  the 
other  may  be  quite  correct  in  form,  secundum  artem, 
in  support  of  error  as  well  as  in  support  of  truth.  A 
sentence  may  be  grammatically  quite  correct  which 
states  a lie  ; a syllogism  may  be  correct  in  form,  which 
draws  a logical  conclusion  from  an  erroneous  pro- 
position. 

Grammar  and  logic,  then,  are  instruments  of  lan- 
guage representing  subjective  modes  of  thought,  which 
may  be  true  reflections  of  concrete  phenomena  and  ab- 
stract laws,  or  erroneous  views  of  both  facts  and  laws.  In 
either  case,  the  forms  of  language  may  agree  with  defi- 
nite: modes  of  thought,  however  much  subjective  ideas 
im|he  mind  may  be  one-sided  or  distorted  views  of  real 
facts  ill  nature. 

As  in  algebra,  symbols  may  be  worked  consistently 
where  they  represent  imaginary  quantities  without 
corresponding  objective  realities ; so  forms  of  logic 
may  be  worked  consistently  where  they  only  represent 
subjective  ideas  which  do  not  correspond  to  objective 
realities. 

For  instance,  hundreds  of  volumes  are  written  on  the 
natural  sciences  by  different  authors  in  Europe  and 
America,  the  grammar  and  the  logic  being  faultless, 
while  these  interpretations  of  the  book  of  nature  are 
more  or  less  contradictory,  since  nearly  all  these  authors 
give  different  definitions  and  classifications  of  classes, 
orders,  families,  genera,  and  species  of  animals  and 
plants,  as  well  as  different  schemes  of  palseontological 
evolution.  The  same  may  be  said  of  numerous  schemes 
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of  divinity,  drawn  from  the  book  of  Scripture,  by 
different  authors  of  the  hundreds  of  volumes  of 
theology. 

Biological  differentiations  and  integrations  are  very 
difficult  problems  to  solve,  and  natural  delimitations 
are  not  always  easily  discerned.  Osteological  and 
other  partial  similitudes  are  sometimes  treacherous 
guides  which  mislead  eminent  men  of  science  in  their 
classifications  of  orders  and  families,  genera  and  species, 
when  horses  are  placed  with  pigs  in  one  order,  and 
badgers  with  bears  in  another ; or  when  molluscan 
species  of  a low  type  are  put  in  one  general  category 
with  vertebrate  organisms.  In  all  such  cases,  slight 
characteristics  of  little  architectonic  value  are  mis- 
taken for  leading  indications  of  classificatory  import- 
ance. 

We  have  to  leave  questions  of  real  truth  and  natural 
science  apart,  then,  in  dealing  with  the  methods  of 
representing  subjective  ideas  in  the  arts  of  logic  and 
rhetoric  as  instruments  of  language.  Correct  logic, 
therefore,  is  not  a test  of  true  science  and  philosophy, 
but  of  consistent  modes  of  thought  and  ratiocination. 

Aristotle  shows  that  logic  and  rhetoric  belong  to 
one  and  the  same  general  art  of  argumentation,  per- 
suasion, or  demonstration.  In  the  first  chapter  of  his 
“Rhetoric”  (Bohn’s  edition,  London,  1853),  he  says: 
" Rhetoric  is  the  counterpart  of  logic,  since  both  are 
conversant  with  subjects  the  nature  of  which  it  is  the 
business  of  all  to  have  a certain  knowledge  of,  and 
which  belong  to  a distinct  science.  Wherefore  all  men, 
in  some  way,  participate  of  both  ; since  all,  to  a certain 
extent,  attempt  as  well  to  sift  as  to  maintain  an  argu- 
ment, as  well  to  defend  themselves  as  to  impeach, 
Now,  of  the  multitude,  some  do  this  at  random  ; others, 
by  reason  of  practice,  from  habit ; but,  as  it  is  possible 
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either  way,  it  is  plain  that  the  case  will  admit  of  our 
reducing  these  things  to  a system.  For  we  are  at 
liberty  to  speculate  on  the  causes  of  success,  as  well 
of  those  who  from  practice,  as  of  those  who  on  the  spur 
of  the  moment,  attempt  either  to  convince  or  to  per- 
suade. And  every  one  will  be  antecedently  prepared 
to  acknowledge  that  an  undertaking  of  this  description 
is  the  business  of  art. 

“ Hitherto,  however,  such  as  have  compiled  systems 
of  oratory  have  executed  a very  trifling  part  of  it  ; for 
the  means  of  making  credible  alone,  come  properly 
within  the  art,  but  other  points  are  merely  adscititious. 
On  the  subject  of  enthy meins,  however,  which  is  the 
very  body  of  proof,  these  men  say  not  a word,  while, 
on  points  foreign  to  the  subject,  they  busy  themselves 

most  mightily It  is  evident  that  the  pleader’s 

business  is  nothing  more  than  to  prove  the  matter  of 
fact,  either  that  it  is  or  is  not  the  case — that  it  has  or 
has  not  happened.” 

Again,  in  the  first  volume  of  the  “ Organon”  (Bohn’s 
edition),  page  244  (the  “ Posterior  Analytics”)  : 

“ All  doctrine,  and  all  intellectual  discipline  arise 
from  pre-existent  knowledge.  Now  this  is  evident  if  we 
survey  them  all ; for  both  mathematical  sciences  are 
obtained  in  this  manner,  and  also  each  of  the  other 
arts.  It  is  the  same  also  with  arguments,  as  well  those 
which  result  through  syllogisms  as  those  which  are 
formed  through  induction  ; for  both  teach  through 
things  previously  known  ; the  one  assuming  as  if  from 
those  who  understood  them,  the  other  demonstrating 
the  universal  by  that  which  is  evident  as  to  the  singular. 
Likewise  also  do  rhetoricians  persuade,  for  they  do  so, 
either  through  examples,  which  is  induction,  or  through 
enthymems,  which  is  syllogism.” 

In  volume  ii.  of  the  “ Organon,”  book  i.  “ On  Topics,” 
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chap.  i.  “ On  Syllogism  and  its  kinds,”  Aristotle  says  : 
“ The  purpose  of  this  treatise  is  to  discover  a method 
by  which  we  shall  be  able  to  syllogize  about  every  pro- 
posed problem,  from  probabilities,  and  when  we  our- 
selves sustain  the  argument,  we  may  assert  nothing 
repugnant.  First,  then,  we  must  declare  what  syllogism 
is,  and  what  are  its  differences,  in  order  that  the  dialectic 
syllogism  may  be  apprehended,  for  we  investigate  this 
in  the  proposed  treatise.” 

The  three  books  “ On  Topics,”  and  the  one  book  “ On 
Sophistical  Elenchi,”  in  this  second  volume  of  the 
“ Organon,”  is  a treatise  on  dialectics,  in  connection 
with  the  “ Prior  Analytics,”  which  treat  of  “propo- 
sitions, terms,  syllogism  and  its  elements;”  and  the 
“ Posterior  Analytics,”  which  treat  “ upon  the  nature 
of  demonstration and  also  in  connection  with  the  first 
treatise  of  the  “ Organon  ” “ On  the  Categories,”  and 
the  second  treatise  “ On  Interpretation.” 

In  a note  to  the  first  chapter  of  the  “ Topics,”  the 
translator  says  : “ Concerning  the  position  the  con- 
sideration of  dialectics  occupies  here,  we  may  notice 
that  of  the  three  parts  of  logic,  the  first,  which  treats  of 
“ 1°.  Objects  of  simple  apprehension,  is  contained  in 
the  £ Categories.’  The  second  part,  upon 

“ II0.  Objects  of  enunciation,  in  the  treatise  on  ‘ In- 
terpretation.’ The  third,  which  contains  the 

“III0.  Objects  of  syllogism,  in  the  remaining  treatises, 
namely  : 

“ 1st.  Prior  analytics,  which  discusses  syllogism  in  general. 

2nd.  Posterior  analytics,  on  demonstrative  syllogism. 

3rd.  Topics,  which  treats  of  probable  syllogism  (dialectic). 

4th.  Sophistical  elenchi,  treats  of  sophistical  syllogism.” 

This  is  all  we  need  quote  from  Aristotle’s  work  to 
show  that  he  considered  logic  and  rhetoric  as  parts  of 
one  general  system  of  dialectics,  in  the  conduct  of  a 
debate  or  a discourse;  and,  as  our  main  object  is  to 
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show  the  characteristics  of  this  unity  of  the  art  as  an 
instrument  of  speech,  we  need  only  call  attention  to  a 
general  scale  of  factors  and  refer  the  student  to  Aris- 
totle for  analytical  details  on  all  questions  of  dialectical 
investigation.  We  may  also  refer  the  student  to  Dr. 
Watt’s  treatise  on  Logic,  on  which  we  may  offer  a few 
general  remarks.  J.  S.  Mill's  “ System  of  Logic  ” is  a 
system  of  philosophical  logistics,  not  a theory  of  formal 
logic. 

In  Webster’s  English  Dictionary,  the  word  dialectics 
is  defined  as  “ that  branch  of  logic  which  teaches  the 
rules  and  modes  of  reasoning  : rhetoric,  the  art  of 
speaking  with  propriety,  elegance,  and  force — the  power 
of  persuasion.” 

These  two  branches  of  one  general  art  of  thought 
and  speech  should  have  a common  name,  including 
both. 

We  have  coined  the  words  epicosmology  and  biotech- 
nics, where  they  were  necessary,  and  we  may  here 
adopt  the  word  logistics,  to  unite  logic  and  rhetoric  as 
parts  of  one  general  system.  “ Logistics  is  a term  used 
for  rules  of  computation  in  algebra  and  other  species 
of  arithmetic.  Witness  the  logistics  of  Yieta  and  other 
writers  ” (Hutton,  “ Mathematical  Dictionary  ”). 

Every  author  and  every  speaker  has  a logic  of  his 
own,  but  not  a grammar  of  his  own.  The  word  logic, 
in  this  case,  is  misapplied.  The  method  of  using  both 
grammar  and  logic  as  arts  of  speech,  is  quite  distinct 
from  the  rides  of  these  special  arts.  The  logistic  of 
one  mind  is  not  the  same  as  that  of  another.  Methods 
of  reasoning  differ  in  religious  sects,  political  sects, 
political  economists,  philosophical  sects,  in  different 
schools  of  thought,  in  fact,  on  all  general  subjects. 
These  different  schools  may,  nevertheless,  study  and 
acquire  the  same  rules  of  grammar  to  form  sentences  ; 
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the  same  principles  and  rules  of  logistic  to  form  a dis- 
course of  any  kind.  Philosophical  methods  of  specula- 
tion are  different  ways  of  using  logistics  as  an  instrument 
of  thought  and  speech. 

Here  we  come  to  questions  of  common  sense  and 
understanding  in  those  who  use  the  instruments  of 
speech.  Natural  instinct  is  the  limit  of  intelligence  in 
animals  of  all  kinds.  Practical  intelligence  or  •'‘com- 
mon sense  ” is  the  limit  of  understanding  in  mankind. 
Instincts  are  very  different  in  distinct  species  of 
animals  ; degrees  of  common  sense  and  understanding 
are  various  in  men  and  women.  Human  reason,  in  the 
common  acceptation  of  the  word,  is  limited  by  voca- 
tional instincts  and  degrees  of  understanding  in  indi- 
viduals of  all  ages.  In  this  sense,  intellect  is  subject 
to  instinct  in  all  the  realms  of  animal  nature,  and  in  all 
degrees  of  understanding  in  animal  human  nature. 

The  instincts  of  a lion  are  his  premises,  and  his  con- 
clusions tally  with  the  premises.  The  instincts  of  a 
wolf  are  not  the  same  as  those  of  a lamb,  and  thence 
their  modes  of  life  cannot  agree  in  personal  relations, 
although  higher  laws  of  reason  may  reconcile  such 
natural  diversities.  TEsop’s  fables  are  good  specimens 
of  animal  logic  and  rhetoric,  and  also  of  much  logic  and 
rhetoric  otherwise  disguised  in  human  animality. 

Before  we  deal  with  the  rules  of  art  in  modes  of 
reasoning,  we  must  notice  different  degrees  of  under- 
standing in  mankind,  who  are  apt  to  confound  their 
own  logistic  with  the  principles  of  reason,  because  they 
are  more  or  less  expert  in  the  use  of  the  “ rules  of 
logic.”  For  instance,  a man  who  cannot  believe  in  the 
existence  of  an  unseen  spiritual  world,  can  use  the  art 
of  logic  as  an  instrument  to  prove  the  impossibility  of 
its  existence  ; or,  at  least,  the  absurdity  of  such  a 
belief.  J.  S.  Mill  and  M.  Aug.  Comte,  the  one  an 
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eminent  political  economist,  the  other  a great  mathema- 
tician, have  written  logical  systems  of  philosophy,  which 
are  very  imperfect  in  the  eyes  of  many  other  minds. 

Another  philosopher,  who  believes  in  the  existence 
of  a spiritual  world  and  the  immortality  of  the  soul, 
cannot  believe  in  divine  revelation,  or  in  miracles,  on 
account  of  the  contradictions  and  cruelties  recorded  in 
Scripture,  which  he  points  out  with  scorn  as  mere 
traditions  and  proofs  of  human  imperfection.  He  does 
not  notice  the  contradictions  of  instincts  in  wolves  and 
sheep,  nor  the  cruel  instincts  of  eagles  and  tigers,  which 
are  revelations  of  divine  wisdom  in  creation ; but  he 
writes  a book  on  “ Religion  and  Politics,”  to  show  the 
irrationality  of  Christian  sects,  and  to  propose  a new 
religion  of  rational  deism  for  humanity 

The  lopsided  logistic  of  this  author — Mons.  Larroque 
— does  not  permit  his  logical  mind,  within  narrow  limits 
of  common  sense  and  understanding,  to  perceive  that 
cruelties  and  contradictions  in  the  natural  creation  are 
quite  consistent  with  cruelties  and  apparent  contradic- 
tions in  supernatural  revelations. 

J.  S.  Mill’s  logical  mind  was  limited,  in  degrees  of 
common  sense  and  understanding,  by  his  incapacity  of 
belief  in  the  existence  of  a supernatural  world  and  the 
possibility  of  spiritual  revelation. 

Auguste  Comte’s  mathematical  mind  was  limited,  in 
degrees  of  insight  and  understanding,  by  his  incapacity 
of  belief  in  the  existence  of  a spiritual  world  and  a 
future  life  for  individuals  after  the  death  of  the  mortal 
body. 

M.  Larroque’s  logical  mind  was  limited,  in  degrees 
of  common  sense  and  understanding,  by  his  incapacity 
of  belief  in  spiritual  revelation  from  a supernatural 
world,  which  he  believed  to  exist  as  a world  of  spiritual 
perfection,  incompatible  with  cruelty  of  any  kind  ; 
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although  he  might  have  seen  (with  due  reflection), 
the  cruelties  and  incompatibilities  of  instincts  in  the 
natural  creation,  which  must  necessarily  be  of  super- 
human origin. 

In  contrast  with  these  authors  of  limited  deo-rees  of 

O 

common  sense  and  understanding,  we  may  quote  the 
following  paragraph  from  the  “Theodice”  of  Leibnitz, 
who  has  written  a volume  of  argumentation  in  support 
of  one  general  syllogism,  which  may  be  put  in  the  follow- 
ing form  : 

Nature  is  perfect  as  the  creation  of  omniscient  love 
and  wisdom  in  the  Creator. 

But  evils  and  imperfections  exist  in  nature.  Then 
evils  and  imperfections,  so-called,  are  necessary  parts  of 
absolute  and  ultimate  perfection  in  nature,  or  divine 
love  and  wisdom  would  not  be  absolutely  perfect. 

Logistics,  then,  of  all  colours  and  degrees,  make  use 
of  the  same  arts  of  speech  as  instruments  of  thought 
and  ratiocination,  either  in  the  “ right  use  of  reason,” 
or  in  the  wrong  use  of  inferior  degrees  of  under- 
standing. 

With  these  preliminary  observations  we  may  pass  to 
the  general  factors  of  logistics  of  all  kinds,  commonly 
known  as  elements  of  logic  and  rhetoric. 

I.  LOGISTICS. 

The  orator  and  his  audience ; the  writer  and  his 
readers;  the  pleader  and  the  judge;  the  teacher  and 
the  learner  : these  are  main  elements  to  be  considered 
in  writing,  teaching,  pleading,  or  debate.  The  orator 
uses  definite  means  of  exciting  feelings  or  opinions  in 
his  audience  ; and,  therefore,  he  appeals  to  their  feelings 
or  emotions,  interests  or  opinions,  reason  or  prejudice, 
religion  or  superstition,  imagination  or  desire  of  pleasure. 
What  are  his  means  of  exciting  feelings  or  appealing  to 
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reason  ? They  are  the  narration  or  exposition  of  facts 
or  evidence  ; the  use  of  arguments  or  dialectics ; the 
use  of  logic,  or  of  demonstration  in  some  cases  ; the  use 
of  parables,  example,  metaphors,  and  analogies ; the 
use  of  eloquent  language  the  appropriate  modes  and 
tones  of  speech  or  elocution.  These,  then,  are  the  main 
factors  of  rhetoric,  as  an  art,  in  connection  with  definite 
methods  of  composition  in  didactic,  deliberative,  judicial, 
and  poetical  forms  of  eloquence  or  discourse.  These 
may  be  classed  in  a general  scale,  just  as  we  class  the 
elements  of  grammar. 


H.  Connectives. 


O.  Judicial 
Factors. 


IT.  Dialectical 
Factors. 


(Z.  Principles  of  discourse. 

Y.  Conditions  of  discourse. 

X.  Results  of  logistic  method. 

W.  Rules  of  logistic  method. 

(VII.  Religious  insight  or  superstition . 

7.  Self-preservation  or  fear. 

VI.  Reason  or  opinion. 

6.  Interests  or  privileges. 

V.  Instincts,  feelings,  or  passions. 

5.  Pleasures  of  imagination. 

' IV.  Parallels  and  similitudes. 

III.  Logic  or  demonstrations. 

J 2.  Elocution  and  persuasion. 

II.  Dialectics  or  refutations. 

I.  Evidence  and  corroboration. 

, 1.  Types  and  limitations  of  discourse. 


EXPLANATION  OF  THE  TABLE. 

The  principles  of  life  are  the  cause  of  all  discourse, 
which  principles  have  for  aim  the  ends  of  use — beauty, 
truth,  and  goodness  ; the  conditions  of  discourse  are 
the  talents  of  the  orator  and  the  feelings  or  opinions  of 
the  audience ; the  oral  conditions  of  speaking,  or  the 
graphic  conditions  of  writing  and  printing.  The  main 
things  here  to  be  considered  are  the  states  of  mind  and 
the  natural  proclivities  of  the  writers  and  the  readers, 
or  the  speakers  and  the  listeners ; these  are  not  always 
reconcilable  to  like  forms  of  thought  and  feeling. 
Animals  think  and  feel  in  accordance  with  their  innate 
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instincts  and  vocations ; and  though  all  men  are  eu- 
dowed  with  faculties  of  reason  and  understanding,  these 

O 7 

faculties  are  greatly  influenced  in  most  cases  b}'-  innate 
instincts  and  vocations  which  are  exceedingly  various 
in  mankind. 

Results  of  method  are  books  and  orations  of  all  kinds  : 
narrative,  didactive,  deliberative,  philosophic,  religious, 
political,  judicial,  etc. 

Rules  of  method  are  those  of  style  and  composition, 
of  discourse  of  any  kind  ; grave  or  gay,  sad  or  senti- 
mental, serious  or  frivolous,  etc. 

These  are  the  connective  elements  of  the  general 
synopsis  of  logistics. 

The  judicial  and  the  dialectical  sections  are  equally 
definite  and  simple. 

Religious  faith  or  superstition  are  inherent  in  most 
men  ; inferior  degrees  of  insight,  which  are  blind  to 
spiritual  light,  have  faith  in  what  they  can  see  and 
feel  in  the  external  world.  These  grounds  of  faith 
may  be  appealed  to  on  suitable  occasions. 

Self-preservation,  or  the  love  of  life  and  the  fear  of 
suffering  personal  harm,  loss  of  property,  home,  or 
reputation,  are  universal  in  mankind,  and  may  be 
appealed  to  by  the  orator  or  the  writer  of  a discourse, 
the  pleader,  or  the  debater. 

“ Reason”  or  opinion,  such  as  it  may  be,  in  the 
“common  sense”  of  any  class  of  the  community,  is 
generally  appealed  to  by  orators  and  authors.  Opinions, 
fashions,  conventionalities,  creeds,  laws,  authorities,  are 
all  judicial  factors  of  “ common  sense  or  reason.” 

Worldly  interests  are  personal  or  domestic,  profes- 
sional or  national ; or,  in  the  higher  orders  of  under- 
standing, universal. 

Feelings  and  passions  are  those  of  love,  pity  ; rivalry, 
jealousy  ; friendship,  indifference  ; sympathy,  anti- 
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patliy  ; courage,  timidity  ; ambition,  en  vy  ; hatred, 
revenge  ; scorn,  contempt  ; piety,  justice,  philan- 
thropy. 

The  pleasures  and  torments  of  imagination  are 
numerous  and  various:  hope,  ideality;  horror,  despair; 
liberty,  slavery  ; luxury,  poverty. 

These  few  examples  are  sufficient  to  indicate  this 
section  of  judicial  factors  in  the  arts  of  logistic  appeal 
to  feelings  and  interests,  as  judges  of  the  use  or  beauty, 
truth  or  goodness  of  a book  or  a discourse. 

Here  we  may  observe,  that  as  the  faculties  of  the 
mind  are  agents  of  investigative  method,  so,  in  con- 
nection with  the  instincts  and  the  passions,  they  are 
the  judges  of  appeal  in  the  arts  of  logistics.  Active  in 
the  minds  of  orators  and  writers,  passive  but  excited  in 
the  minds  of  listeners  and  readers. 

In  the  dialectical  section  of  logistic  factors,  we  find 
parallels  and  similitudes  in  the  form  of  metaphors  and 
similes,  parables  and  examples,  fables  and  apologues, 
and,  generally,  all  kinds  of  homologies  and  analogies. 
These  are  some  of  the  most  powerful  means  of  instruc- 
tion, ratiocination,  and  persuasion. 

Logical  forms  of  demonstration  deal  with  the  objects 
of  syllogism,  as  explained  in  Aristotle’s  “ Prior  Analy- 
tics,” “ Posterior  Analytics,”  “ Topics,”  and  “ Sophis- 
tical elenchi.”  We  need  only  refer  the  student  to 
Aristotle  as  the  best  authority  on  these  rules  of  art. 

Elocution  and  impassioned  accents  are  powerful 
means  of  exciting  interest  in  the  listeners  to  a discourse 
but  elegance  and  lucidity  of  style  are  the  only  resourco 
of  this  kind  in  the  writer  of  a book. 

Dialectics,  properly  so  called,  are  mainly  useful  in 
debate  or  controversy,  judicial  pleadings,  and  refuta- 
tions. They  require  not  only  logical  acuteness  of 
perception,  but  superior  degrees  of  common  sense  and 
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understanding,  to  detect  false  premises  of  syllogism 
and  defective  limitation  or  unwarrantable  extensions 
of  principles  and  applications.  Narrow  limits  of? 
investigation  are  the  most  common  cause  of  failure.- 
in  religious  and  philosophical  logistics. 

The  evidence  of  facts  is  of  various  kinds,  in  testimony? 
and  tradition,  actual  observation  and  circumstantial 
evidence,  rational  probability  and  what  is  sometimes 
called  “ moral  certainty.”  People  often  differ  in  their 
estimates  of  one  or  other  of  these  kinds  of  evidence. 

The  type  or  drift  of  a book  or  discourse  may  be 
historical  or  narrative,  didactic  or  demonstrative, 
poetical  or  deliberative,  romantic  or  serious,  philo- 
sophical or  judicial.  We  need  not  enumerate  all 
known  varieties  of  discourse  in  this  outline  of  the  main 
factors  of  logistics ; as  in  the  case  of  grammar,  we 
refer  the  student  for  examples  and  details  to  standard 
works  on  logic,  rhetoric,  and  elocution.  It  is  with  the 
difference  between  the  “arts  of  logic”  and  “the  right 
use  of  reason”  that  we  are  mainly  concerned  in  this 
outline.  The  rules  and  modes  of  reasoning  are  the 
same  in  principle,  for  all  kinds  and  degrees  of  common 
sense  and  understanding : but  these  are  not  the  same 
in  all  classes  and  races  of  mankind,  nor  in  all  men  and 
women  of  the  same  race  or  family. 

II.  KINDS  OF  COMMON  SENSE  AND  UNDERSTANDING. 

Good  sense  and  science  are  the  best  means  of  detect- 
ing sophisms  and  substitutions  of  any  kind  in  the 
dialectics  of  discourse  ; artificial  rules  are  seldom  useful 
or  available.  Good  sense  and  science,  however,  are 
often  much  too  limited  to  be  of  use  to  narrow-minded 
men  and  women.  Ducks  and  geese  won’t  believe  that 
fishes  can  live  always  in  the  water,  and  fishes  won’t 
believe  that  birds  can  live  at  all  in  the  air,  since  fishes, 
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“ know  from  experience”  that  they  are  unable  to  do  so 
themselves.  Both  have  good  sense  and  experience,  but 
not  of  the  same  kind  ; and  so  it  is  with  many  honest 
men  and  women,  honourable  and  sincere,  but  ignorant 
of  certain  kinds  of  knowledge  and  experience. 

A man  must  be  bom  a poet,  it  is  said,  to  write 
poetry  well ; a born  painter,  orator,  musician,  to  excel 
in  any  of  these  arts.  Anyone  may  learn  to  make 
rhymes,  draw  correctly,  speak  in  public,  or  even  to  sing 
in  tune,  or  play  on  any  instrument,  but  to  write  as 
Shakespeare  wrote,  or  paint  as  Raphael  painted,  speak 
as  Cicero  spoke,  or  sing  like  Jenny  Lind,  is  not  to  be 
learned  from  any  book  of  rules  and  explanations. 

Still,  a man  who  feels  a love  for  poetry,  painting,  or 
music,  cannot  do  better  than  study  the  best  masters 
and  profit  by  their  labours.  And  so  of  any  kind  of 
composition,  style,  and  elocution. 

Poets,  philosophers,  orators,  and  writers  have  special 
objects  in  view,  and  various  modes  of  pursuing  their 
aims.  Novelists  and  dramatists  wish  to  please  a certain 
class  of  minds  in  the  general  public  ; political  writers 
and  debaters  appeal  to  the  interests  and  prejudices,  as 
much  as  to  the  reason  or  the  sense  of  justice,  of  certain 
political  parties ; religious  writers  appeal  to  certain 
sects,  or  to  the  adversaries  of  these  sects ; barristers 
appeal  to  juries,  in  such  manner  as  they  deem  likely 
to  persuade  in  a particular  direction,  and  adjust  their 
dialectical  strategy  to  the  attainment  of  this  end. 

Arguments  that  will  satisfy  Tories  will  not  convince 
Radicals ; nor  will  doctrines  that  suit  Roman  Catholics 
be  acceptable  to  Protestants  ; while  no  system  of  sec- 
tarian theological  dialectics  will  convert  c£  infidels  ” and 
“ atheists”  to  any  form  of  religious  creed  or  doctrine. 

Still  all  species  of  animals  drink  water  and  breathe 
air  in  one  form  or  another,  and  consume  organic  sub- 
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stance  of  one  kind  or  another ; and  so  it  is  with  human 
minds  of  different  vocational  capacities  and  aptitudes. 
There  are  certain  kinds  of  natural  and  spiritual  food 
which  all  minds  must  assimilate,  and  the  art  of  the 
consummate  dialectician  consists  in  discerning  the  tastes 
of  his  audience  and  contriving  such  forms  and  modes 
of  argumentation  as  will  suit  the  interests  and  the 
prejudices  of  his  hearers,  or  the  consciences  of  honest 
and  enlightened  men.  He  must  consult  the  follies  and 
fashions  of  his  generation,  or  the  dominant  opinions  of 
a class. 

“ La  folie  raisonnante  ” is  not  an  uncommon  form  of 
mental  hallucination  in  lunatic  asylums  and  in  general 
society.  Dialectical  concatenations  are  often  strung 
together  with  great  ingenuity  where  all  the  main  facts 
and  conditions  are  in  hopeless  contradiction. 

What  are  the  causes  of  various  forms  of  illusion  in 
the  mind  ? Are  there  not  both  physiological  and 
psychological  causes  of  hallucination  ? The  vapour  of 
alcohol  circulating  in  the  blood  disorders  the  brain  and 
maddens  the  soul  ; the  heat  of  excited  feelings  in  the 
heart  affects  the  blood  and  refracts  the  rays  of  reason, 
through  a false  atmosphere  of  thought  in  the  brain. 
The  aberrations  of  memory  and  reason  during  sleep 
and  dream,  may  possibly  be  caused  by  the  accumulation 
of  carbonic  acid  and  waste  matter  in  the  blood,  faster 
than  slow-breathing  and  depurative  secretions  can 
purify  the  stream  of  life  between  soul  and  body.  An 
excess  of  narcotic  vapours  in  the  blood  will  induce  sleep 
and  lethargy,  along  with  aberrations  and  hallucinations 
of  the  dreaming  mind ; and  where,  instead  of  sleep, 
undue  excitement  is  induced  by  narcotics,  aberrations 
of  memory  and  thought  are  produced  as  much  as  in  a 
state  of  dream. 

Waking  hallucinations  and  partisan  logic  may  thus 
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be  traced  to  physical  causes,  in  connection  with  various 
degrees  of  psychological  and  physiological  excitement. 
Wc  should  hardly  be  able  to  account  for  it  otherwise 
in  men  of  natural  sound  sense  and  death-proof  martyrs 
of  sincerity.  Take,  for  instance,  the  life  and  writings 
of  such  men  as  Sir  Thomas  More,  sketched  in  a short 
notice  by  the  elder  DTsraeli,  in  his  “ Amenities  of 
Literature.”  “ Our  sympathies  are  no  longer  to  be 
awakened,”  he  observes,  “ by  the  worship  of  images 
and  relics — prayers  to  saints — the  state  of  souls  in 
purgatory,  and  the  unwearied  blessedness  of  pilgrimages 
— nor  even  by  the  subtle  inquiry,  whether  the  Church 
were  before  the  Gospel,  or  the  Gospel  before  the  Church  ; 
or  by  the  burning  of  Tyndale’s  Testament,  and  the 
‘ Confutation  of  the  New  Church  ’ of  Frere  Barnes.  All 
these  direful  follies,  which  cost  Sir  Thomas  More  many 
a sleepless  night  and  bound  many  a harmless  heretic 
to  the  stake,  have  passed  away,  only,  alas,  to  be  suc- 
ceeded by  other  follies  as  insane,  which  shall,  in  their 
turn,  meet  the  same  fate. 

“ The  impending  Reformation  was  hastened  by  a 
famous  invective,  in  the  form  of  ‘ The  Supplication  of 
Beggars.’  Its  flagrant  argument  lay  in  its  arithmetic. 
It  calculated  all  the  possessions  of  the  clergy,  who, 
though  but  ‘ the  four-hundredth  part  of  the  nation,’  yet 
held  half  the  revenues. 

“ Sir  Thomas  More  replied  to  ‘ The  Supplication  of 
the  Beggars’  (written  by  one  Simon  Fish)  by  ‘The 
Supplication  of  the  Souls  in  Purgatory.’  These  he 
represented  in  terror  at  the  sacrilegious  annihilation  of 
the  masses  said  for  the  repose  of  their  souls  ; and  this, 
with  the  Romanists,  was  probably  no  weak  argument 
in  that  day. 

“ ‘ A rabble  of  heretics,  at  Abingdon,’  said  More,  ‘ did 
not  intend  to  lose  any  more  labour  in  putting  up  bills 
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(petitions)  to  Parliament,  but  to  make  an  open  insur- 
rection and  subvert  all  the  realm  : to  kill  the  clergy, 
and  sell  priests’  heads  as  good  and  cheap  as  sheep’s 
heads — three  for  a penny,  buy  who  would ! But  God 
saved  the  Church  and  the  realm.  Yet  after  this  was 
there  one  John  Goose  roasted  on  Tower  Hill;  and 
thereupon  some  other  John  Goose  began  to  make  some 
gaggling  awhile,  but  it  availed  him  not.  And  now  we 
have  this  Gosling,  with  his  ‘ Supplication  of  Beggars,’ 
he  maketh  his  bill  in  the  name  of  the  Beggars.  The 
bill  is  couched  as  full  of  lies  as  the  beggar  swarmeth 
full  of  lice.  We  neither  will,  nor  shall,  need  to  make 
much  business  about  this  matter ; we  trust  much  better 
in  the  goodness  of  good  men.’ 

“ Oldmixon  expresses  his  astonishment  that  ‘ the 
famous  Sir  Thomas  More  was  so  hurried  by  his  zeal 
that  he  forgot  he  was  a gentleman,  and  treated  Mr. 
Fish  with  the  language  of  a monk.’ 

“ Writers  who  decide  on  other  men  and  on  other 
times  by  the  spirit  of  their  own,  try  human  affairs  by 
a false  standard.  More  was  at  heart  a monk  ; he  wore 
a prickly  hair-shirt  to  mortify  the  flesh,  he  scourged 
himself  with  a knotted  cord,  he  practised  the  penance, 
and  he  appeals  to  miraculous  relics  as  evidences  of  his 
faith  ! I give  his  own  words,  in  alluding  to  the  sudorium, 
that  napkin  sent  to  King  Abgarus,  on  which  Jesus 
impressed  the  image  of  His  own  face  : ‘ And  it  hath 
been  by  like  miracle  in  the  thin  corruptible  cloth,  kept 
and  preserved  these  fifteen  hundred  years  fresh  and 
well-preserved,  to  the  inward  comfort,  spiritual  rejoic- 
ing, and  great  increase  of  fervour  in  the  hearts  of  good 
Christian  people.’  To  this  he  joins  another  similar 
miraculous  relic,  ‘ the  evangelist  Luke’s  portrait  of  our 
blessed  Lady,  his  mother.  . . .’ 

“ When  accused  by  Tyndale  and  others  for  being’  the 
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‘ proctor  of  tlie  clergy  ’ and  richly  fed,  how  forcible  was 
his  expression  ! ‘ He  had  written  his  controversial  works 
only  that  God  might  give  him  thanks.’ 

“ He  pleads  for  religious  toleration  in  his  ‘ Utopia.  ’ 
. . . It  happened,  however,  that  his  after-conduct  in 
life  in  regard  to  that  religious  toleration  which  he  had 
wisely  maintained  in  his  ideal  society,  was  as  opposite 
as  night  to  noon.  Could  he  then  have  ever  been 
earnest  in  his  ‘ Utopia  ’ ?■ — he  who  exults  over  the 
burning  of  a heretic,  who  ‘ could  not  agree  that  before 
the  day  of  doom  there  were  either  any  saint  in  heaven 
or  soul  in  purgatory,  or  in  hell  either,  ‘ for  which  horrible 
heresy  he  was  delivered  at  last  into  the  secular  hands, 
and  ‘ burned  as  there  was  never  wretch,  I ween,  better 
worth.’  This  harmless  and  hapless  metaphysical  theo- 
logian did  not  disagree  with  More  on  the  existence  of 
saints,  of  souls,  nor  of  hell.  The  heretic  conceived — 
and  could  he  change  by  volition  the  ideas  which  seemed 
to  him  just? — that  no  reward  or  punishment  could  be 
inflicted  before  the  final  judgment.  A conversation 
of  five  minutes  might  have  settled  the  difference,  for 
they  only  varied  about  the  precise  time.” 

Very  true;  but  then  that  difference  involved  the 
question  of  “ praying  souls  out  of  purgatory,”  for  which 
services  and  masses  the  priests  and  monks  held  all  their 
lands  by  deathbed  deeds  of  gift  from  superstitious 
wealthy  sinners,  while  the  unbelieving  heretics  wanted 
the  lands  to  be  taken  from  the  monks,  whose  services 
were  deemed  worthless,  according  to  the  new  belief. 

The  author  continues,  “ This  great  man  laid  his  head 
on  the  block  to  seal  his  conscience  with  his  blood. 
Protestants  have  lamented  this  act  as  his  weakness,  the 
Romanists  decreed  a martyrdom.  In  a sudden  change 
of  system  in  the  affairs  of  a nation,  when  even  justice 
may  assume  the  appearance  of  violence,  the  most  on- 
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lightened  minds,  standing  amidst  their  ancient  opinions 
and  their  cherished  prejudices  subverted,  display  how 
the  principle  of  integrity  predominates  over  that  of 
self-preservation.” 

We  may  add,  in  a deluded  conscience,  under  the 
influence  of  a delusive  system  of  faith  and  life;  the 
result  of  over-exerted  zeal  in  successive  generations  of 
ignorant  men  and  women  of  all  classes  and  conditions. 

The  most  poisonous  vapours  of  alcohol  may  be  dis- 
tilled from  the  wholesome  juice  of  the  grape,  and  the 
most  delusive  theories  of  faith  from  the  simple  word  of 
God. 

Belief  in  purgatory  gave  rich  lands  to  monks : dis- 
belief dispersed  the  monks  and  took  their  lands. 

III.  CONTRADICTIONS  AND  ILLUSIONS. 

Contradictions  and  illusions  are  of  various  kinds, 
which  should  be  carefully  distinguished  from  each 
other.  Some  relate  to  mental  cognitions  ; others  to 
sense  perceptions  of  instinct  or  intellect ; others  again 
to  logical  relations ; and  still  others  to  practical  re- 
lations, or  to  goodness,  truth,  beauty,  and  utility,  as 
principles  of  perfection,  in  contrast  with  evils,  false- 
hoods, deformities,  and  inutilities,  as  apparent  contra- 
dictions and  illusions  : 

1°.  Inversions,  absurdities,  falsities,  and  lies,  which  relate  to  truth. 

2°.  Inversions,  incongruities,  distortions,  and  deformities,  which  relate  to 
beauty. 

3°.  Inexpediency,  wasting,  excesses,  and  spoilings,  which  relate  to  utility. 
4°.  Inexpediency,  sacrifices,  vices,  and  shortcomings,  which  relate  to 
goodness. 

Inversions  with  regard  to  the  mind  are  such  state- 
ments as  those  of  ancient  astronomers  with  regard  to 
stars  revolving  round  the  earth  {impressions  of  the 
senses),  the  earth  revolving  round  the  sun  ( perceptions 
of  the  mind  ; the  truth  is  inverted  only  in  appearances 
to  the  senses,  which  inversions  are  illusions. 
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Inversions  with  regard  to  the  senses  are  when  trees, 
or  other  fixed  objects  on  the  borders  of  a river,  seem  to 
move,  while  we  ourselves  are  sailing  down  or  up  the 
stream  ( illusions  of  sense) ; inversions  with  regard  to 
use  are  being  useful  in  one  direction  instead  of  another, 
useful  to  parasitical  pets  and  persons  instead  of  poor 
children  ( illusions  of  utility) ; inversions  of  goodness  are 
often  coincident  with  inversions  of  utility  in  cases  of 
misplaced  generosity  or  kindness  ( illusions  of  goodness). 
The  history  of  illusions  is  that  of  logic  itself,  in  the 
history  of  mankind. 

The  history  of  logic  is  mainly  to  be  found  in  that  oi 
ancient  philosophies,  while  the  history  of  rhetoric  may 
be  found  in  ancient  poetry  and  oratory,  science  and 
philosophy.  In  his  “ Fragmens  philosophiques”  (vol.  i. 
Philosophic,  ancienne,  page  99),  Victor  Cousin  says, 
<l  Diogenes  states,  on  the  authority  of  Aristotle,  that 
Zeno,  the  disciple  of  Parmenides,  is  the  inventor  of 
dialectics  (or  inductive  logic),  as  Empedocles  is  the 
inventor  of  rhetoric.”  What  is  here  meant  by  the 
word  rhetoric  is  not  stated,  but  we  presume  it  to  be 
the  art  of  framing  a discourse,  a poem,  an  oration,  or  a 
book  ol  any  kind.  Cousin  asks  what  is  meant  by  the 
word  dialectics,  and  answers  the  question  as  follows  : 
“Maintenant,  quelle  dtait  la  dialectique  de  Zenon ? 
La  refutation  de  1 erreur  comine  moyen  indirect  de 
ramener  a la  verite — the  refutation  of  error  as  a means 
of  brmBin  g us  back  to  the  truth.  And  the  truth  with 
Zeno  was  the  Eleatic  system  of  philosophy.  This  sys- 
tem, first  outlined  by  Xenophanes,  developed  and 
completed  by  Parmenides,  only  needed  to  be  defended 
by  Zeno,  and  thence  the  polemical  position  of  Zeno 
and  the  necessary  invention  of  a system  of  dialectics. 
Thence  also  the  necessary  use  ot  prose ; since  poetry  is 
the  natural  language  of  all  primitive  inspirations,  or  the 
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spontaneous  intuitions  of  truth,  while  prose  is  the  in- 
strument of  reflection  and  of  ratiocination.  Accord- 
ingly, it  is  known  that  Zeno  was  the  first  Eleatic 
philosopher  who  ever  wrote  prose.  It  is  affirmed  by 
all  antiquity  that  he  did  not  write  in  verse,  as  Xeno- 
phanes and  Parmenides  had  done,  but  that  he  wrote 
distinct  treatises  in  the  style  of  dialectical  refutations, 
that  is  to  say,  in  prose.” 

The  Eleatic  school  of  Philosophy  then,  and  princi- 
pally Zeno,  invented  dialectics,  or  the  inductive  forms 
of  ratiocination,  so  persuasively  used  by  Plato  in  his 
Dialogues,  while  Aristotle,  the  disciple  of  Plato,  is  the 
reputed  inventor  of  the  syllogism,  or  the  deductive 
forms  of  ratiocination. 

To  understand  the  evolution  of  logic  or  the  formal 
modes  of  ratiocination,  as  a distinct  branch  of  art,  we 
must  go  to  the  origin  of  religion  and  philosophy,  and 
follow  up  the  history  of  science  and  theistic  speculation 
in  all  ages  and  all  countries.  This  may  be  done  briefly 
by  asking  what  have  been  the  most  primitive  and  uni- 
versal modes  of  affirmation,  revelation,  and  tradition, 
with  regard  to  nature  and  to  God  ; the  usual  inodes  of 
distinction  between  the  invisible  Eternal  logos  and  the 
visible  perpetual  cosmos ; between  theistic  and  pan- 
theistic- philosophy  ? As  far  as  we  can  now  decide, 
the  Bible  represents  the  most  ancient  tradition  of  God 
as  a Spirit,  above  and  beyond  the  cosmic  universe ; 
while  ancient  mythologies  represent  the  physical  hea- 
vens as  being  animated  by  living  souls,  each  star  being 
a god,  governing  its  own  movements  in  the  heavens  and 
influencing  human  beings  and  societies  of  men  on  earth. 
This  primitive  distinction  between  spiritual  theism 
and  natural  pantheism  has  given  rise  to  all  forms  of 
logistic  in  different  systems  of  natural  and  supeinatuial 
religion  and  philosophy ; which  controversies  continue 
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up  to  the  present  day,  between  those  who  are  called 
spiritualists  and  those  who  assume  the  name  of  posi- 
tivists or  materialists. 

The  most  remarkable  specimens  of  dialectic  or  in- 
ductive modes  of  ratiocination  are  found  in  the  works 
of  Plato,  and  one  of  the  best  examples  of  this  mode  of 
reasoning  from  the  known  laws  of  order  in  visible 
nature  up  to  the  unknown  spirit  of  the  Eternal  Logos, 
may  be  found  in  the  sixth  and  seventh  books  of  the 
“ Republic.”  Plato  regards  dialectic*  as  the  highest 
instrument  of  human  reason,  superior  to  mathematics, 
though  equally  based  on  the  science  of  numbers  and 
their  natural  correlations. 

The  visible  world  is  revealed  to  our  senses  mainly, 
while  the  invisible  or  intelligible  world  of  laws  and 
principles  is  accessible  to  our  reason  only  as  Plato  has 
demonstrated  with  complete  success.  Besides  the 
rational  mode  of  perception,  however,  there  are  revela- 
tions to  our  senses  made  by  “ invisible”  or  only  excep- 
tionally visible  spirits,  “ angels  of  the  Lord”  and 
“daimons”  of  the  heathen  “oracles.”  Many  people 
disbelieve  in  the  existence  of  the  latter,  while  they 
believe  in  the  former,  and  not  a few  have  serious 
doubts  of  the  real  existence  of  either  spirits  or  of 
angels.  Plato  does  not  rely  on  the  oracles  for  proof  of 
the  existence  of  an  Eternal  Logos  or  spirit  of  absolute 
beauty,  justice,  truth,  and  goodness.  Anterior  and 
superior  to  all  possible  manifestations  of  law  and  order, 
life  and  death,  in  the  phenomenal  creation,  he  proves 
the  necessary  existence  of  eternal  reason  and  intelli- 
gence as  the  Creator  and  Ruler  of  the  invisible  and 
intelligible  universe,  as  well  as  of  the  visible  cosmos  ; 
the  eternal  existence  of  human  reason  as  a finite  type 
of  Infinite  Reason.  His  comparison  of  the  man  in  a 
cave  with  his  back  turned  to  the  light,  which  casts 
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before  his  eyes  only  shadows  of  things  which  exist  in 
motion  invisibly  behind  him,  is  a beautiful  illustration 
of  his  analogical  mode  of  reasoning  ; still,  the  evidence 
of  real  communication  between  mortals  in  the  flesh 
and  immortal  spirits  or  angels,  living  and  acting  in  an 
unseen  world,  is  the  simplest  way  of  ascertaining  the 
existence  of  an  invisible  ethereal  world  of  existence,  in 
addition  to  mortal  life  in  this  visible  material  world. 
We  have  thus  evidence,  through  both  the  senses  and 
the  faculties  of  reason,  for  the  existence  of  distinct 
phenomenal  worlds,  besides  the  evidence  of  reason  for 
the  existence  of  absolute  and  eternal  unity  and  infinity ; 
namely,  the  existence  of  the  visible  material  universe 
or  cosmos  ; the  existence  of  the  invisible  ethereal  uni- 
verse or  hypercosmos ; and  the  reality  of  an  intermediate 
world  of  communication  between  human  spirits  in  the 
flesh  and  human  spirits  out  of  the  flesh.  The  evolu- 
tive history  of  rhetoric  would  carry  us  back  to  the  origin 
and  the  development  of  poetry  and  prose  in  all  kinds 
of  sacred  and  profane  discourse.  The  biography  of 
Greek  and  Roman  orators  and  authors  would  show 
the  various  lines  of  progressive  evolution  in  both  elocu- 
tion and  composition.  Proclus,  in  his  Commentary  on 
the  Alcibiades  of  Plato  (says  Cousin)  criticises  previous 
commentators  for  their  want  of  completeness ; some 
neglecting  the  main  object  of  the  book  to  notice  its 
literary  merits  alone,  according  to  the  conventional 
canons  of  style  and  composition  with  regard  to  eulogy, 
blame,  exhortation,  etc.,  while  others  notice  only  its 
logical  merits,  according  to  the  recognized  laws  of  dia- 
lectical method,  and  thus  divide  the  book  into  ten 
syllogisms,  miWayicr/uot,  or  logical  propositions.  He  then 
praises  the  Commentary  of  lamblicus,  which  distin- 
guishes three  essential  points  of  doctrine  in  the  Alci- 
biades, with  regard  to  the  nature  of  things,  and  this  is 
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the  principal  importance  of  the  book,  while  that  of 
logical  order  and  division  is  only  secondary,  and  that  of 
literary  style  and  composition  is  the  lowest  point  of 
critical  appreciation. 

The  simple  minds  of  youth  do  not  easily  understand 
the  abstract  principles  of  science,  nor  the  subtleties  of 
logic,  nor  do  ignorant  peasants  go  much  beyond  chil- 
dren in  comprehensive  powers  of  abstraction.  Not 
only  the  illiterate  classes  of  civilized  nations  are  unable 
to  grasp  abstract  truth,  or  reason  logically  on  social 
questions,  but  the  so-called  “learned  classes”  of  un- 
developed nations,  such  as  the  Chinese  for  instance,  are 
unable  to  reason  logically  on  practical  questions  of 
polity  and  social  economy.  The  following  letter  from 
the  correspondent  of  the  Times,  in  the  year  1876,  will 
give  a clear  idea  of  the  sort  of  rhetoric  which  is  pre- 
valent in  China,  and  many  books  and  journals  of  the 
French  and  Germans  during  the  war  of  1870,  and 
even  since  then,  are  not  much  more  rational  in  the 
dialectics  of  their  mutual  recriminations  than  these 
angry  Chinese  railing  against  foreigners.  Such  is  the 
present  low  state  of  logical  and  rhetorical  evolution 
amongst  literate  and  illiterate  classes  in  Oriental  and 
Occidental  races  and  nations.  Only  a limited  number  of 
the  best  adult  minds  are  able  to  understand  the  most 
advanced  methods  of  science  in  the  present  century. 

“ Shanghai,  May  13. 

“ As  you  will  have  learnt  long  ago  by  telegram,  Mr. 
Grosvenor’s  party  arrived  safely  at  Yunnan-fu  on  the 
6th  of  March,  and  left  on  the  26th,  with  an  escort  of 
one  thousand  two  hundred  men,  for  the  Burman  frontier. 
Nothing  has  yet  transpired  as  to  the  result  of  the  in- 
vestigation, nor  is  it  likely  that  we  shall  know  until 
they  have  communicated  with  the  Foreign  Office  and 
with  Sir  Thomas  Wade.  Li  Han-chang,  the  Chinese 
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Commissioner,  was  to  leave  early  in  May  for  Pekin, 
to  report  in  person  to  the  throne. 

“ In  the  meantime,  alarming  anti-Christian  riots  have 
arisen  in  the  adjacent  Province  of  Szechuen.  A docu- 
ment, ascribed  to  the  Literary  Chancellor  of  Szechuen, 
breathing  intense  hostility  to  foreigners,  has  been  widely 
circulated  of  late  through  the  Province,  and  seems  to 
have  had  the  effect  which  such  effusions  usually  do 
have  in  China,  of  stirring  up  the  people  to  abuse 
missionaries  and  persecute  their  converts.  The  docu- 
ment purports  to  have  been  addressed  as  a memorial 
to  the  Throne,  and  is  said  to  have  been  first  compiled 
about  the  time  of  the  Tientsin  Massacre.  However 
this  may  be,  a new  edition  has  been  widely  circulated 
of  late  among  the  literati  of  the  Province  of  Szechuen, 
and  a few  quotations  will  suffice  to  show  its  spirit 
and  intended  effect.  The  memorialist  sets  out  by 
declaring  that  c he  has  always  heard  that  Chinese  and 
barbarians  cannot  exist  on  the  same  spot,  and  that  no 
part  of  the  Emperor’s  realm  can  be  properly  shared 
with  others.  He  therefore  begs  the  Government  will 
not  forget  its  former  injuries,  and  that  the  disgrace 
inflicted  by  feudatories  may  be  washed  out.  The 
Government  should  assert  the  majesty  of  its  warlike 
might  in  order  to  drive  away  the  hordes  of  fierce  and 
cruel  men.’  Reference  is  made  to  the  opium  traffic, 
and  a sketch  drawn  of  our  wars  with  China.  The 
Government  are  urged  to  take  the  opportunity,  while 
the  hearts  of  the  people  are  inflamed,  to  send  out  circu- 
lars in  all  directions  ‘ informing  every  one  of  the  evil 
propensities  of  foreigners,  that  the  indignation  of  all 
may  be  aroused,  and  those  who  have  been  deluded  be 
overawed.  . . . Let  the  high  Provincial  authorities  be 
instructed  to  burn  all  foreign  churches  and  lead  on  the 
people  to  exterminate  this  wicked  brood.’  The  docu- 
ment continues  : 
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“ ‘ There  exist  at  present  seven  reasons  why  we 
should  decide  on  going  to  war  : 

“ 1 1.  Foreigners  can  only  fight  with  success  in  the 
summer.  We  can  fight  during  any  of  the  four  seasons, 
so  we  have  the  weather  on  our  side. 

“ ‘2.  They  can  only  fight  with  success  at  sea.  We 
can  defend  the  land.  The  land,  therefore,  is  an  element 
on  which  we  can  rely. 

“‘3.  They  excite  the  anger  of  the  people.  We 
satisfy  the  people’s  minds.  We  can  reckon  on  the 
goodwill  of  the  people. 

“‘4.  Besides,  they  live  in  an  outside  State.  We 
live  in  the  central  nation.  Are  we  not  a match  for 
them  in  numbers  ? 

“ ‘ 5.  They  believe  in  Jesus,  we  in  Confucius  and 
Mencius.  These  faiths  differ  as  truth  and  falsehood. 

“ ‘ 6.  They  have  to  find  rations.  We  have  our  supply 
of  provisions.  This  makes  all  the  difference  between 
strength  and  weakness. 

“ ‘ 7.  They  come  from  a long  way  off,  and  suffer 
accordingly  from  many  infirmities.  We  are  safe  at 
home,  and  so  are  not  afflicted  at  all,  and  can  therefore 
wait  till  they  are  exhausted.’ 

“ The  memorialist  goes  on  to  urge  that  reason  de- 
mands that  China  should  go  to  war,  that  circumstances 
admit  of  her  so  doing,  and  winds  up  by  praying — 

“ * The  Government  and  the  Ministers  of  State  to 
exert  their  energies  and  at  once  instruct  (the  inhabi- 
tants of  all)  the  villages  that  each  village  is  to  take 
care  of  its  important  posts,  and  at  the  same  time  to 
order  that  the  batteries  on  the  sea  are  to  be  repaired, 
to  prevent  the  barbarians’  ships  passing.  We  shall 
then  see  signs  of  strength  like  teams  of  horses,  and 
marks  of  power  like  hills  and  rivers.  The  foolish  and 
idle  classes  will  be  exterminated,  and  the  sun  and  moon 
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once  more  shine  in  their  glory.  Magical  and  strange 
practices  will  be  done  away  with,  and  disgrace  and 
meanness  will  be  swept  out  of  heaven  and  earth.  The 
mind  of  Heaven  will  thus  be  pacified,  and  the  desires 
of  men  satisfied.  The  grievances  endured  by  the  two 
Empresses  will  be  removed,  and  the  disgrace  to  two 
reigns  will  be  wiped  away.  The  country  and  his 
Majesty’s  Government  will  alike  enjoy  prosperity.’ 

“ When  it  is  remembered  that  the  reputed  author 
of  this  document  is  head  of  the  literati  of  the  Province, 
the  effect  of  its  propagation  among  a class  always  hostile 
to  foreigners  may  be  readily  conceived. 

“ Early  in  April  riots  broke  out  in  the  district  of 
Kiang-peh,  near  Chungking,  which  have  since  spread 
widely,  and  during  which  some  three  hundred  houses 
of  Christians  have  been  demolished  and  fourteen  persons 
massacred,  of  whom  two  were  burnt  alive.” 

Propositions  and  opinions  should  be  true  in  them- 
selves, or  no  amount  of  logical  ingenuity  can  make 
them  true  ; nor  can  any  forms  or  figures  of  syllogism 
alone  ascertain  the  truth  or  the  falsehood  of  any  state- 
ment or  assertion,  true  or  false.  There  are  many 
opinions  held  by  ignorant  people,  and  not  a few  held 
by  “ learned  men,”  that  are  quite  unwarranted  by 
science  and  sound  reason  ; no  amount  of  argument 
could  render  such  opinions  other  than  what  they  are, 
the  offspring  of  ignorance,  error,  prejudice,  or  pre- 
possession. 

Different  states,  interests,  instincts,  and  vocations, 
have  an  imperative  influence  on  the  natural  forms  of 
perception,  enunciation  and  reasoning,  in  forming- 
propositions,  arguments,  and  demonstrations.  Animals 
have  different  instincts  and  vocations,  and  so  have 
mankind. 

It  may  be  said  that  humanity  belongs  to  one  species 
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of  being,  and  that  there  are  no  such  differences  of 
instincts  and  vocations,  interests  and  conditions  in 
mankind,  as  in  the  animal  creation  ; and,  therefore,  no 
such  natural  distinctions  of  feeling  and  perception  of 
truth  or  falsehood,  right  or  wrong,  justice  or  injustice, 
amongst  animals  as  amongst  human  beings.  There  is, 
nevertheless,  a very  strong  reflex  of  all  these  animal 
characteristics  in  mankind,  during  the  present  phase  of 
metam orphic  social  evolution ; and  definite  ideas  of 
forming  propositions  and  dialectical  chains  of  reasoning, 
can  only  be  formed  by  due  attention  given  to  these 
primary  questions  as  key-notes  of  a discourse  of  any 
kind. 

The  works  of  Plato  are  mostly  put  in  the  form  of 
dialogues,  in  which  Socrates  is  supposed  to  argue  from 
the  point  of  view  of  the  highest  philosophy,  or  the  co- 
ordinate harmony  of  beauty,  goodness,  truth,  and 
justice,  while  his  opponents  argue  from  the  vulgar 
sense  of  pleasure  and  worldly  vanity ; and  in  Plato’s 
estimation,  Socrates  is  always  right  in  his  principles 
of  moral  philosophy,  and  in  his  dialectics.  This,  how- 
ever, is  far  from  being  true,  for  Socrates  is  often 
very  faulty  in  his  dialectics.  For  instance,  in  his 
Theetetes,  or  science,  Plato  makes  Socrates  refute  the 
doctrine  of  Protagoras,  “ That  man  is  the  measure  of 
all  things,”  by  substituting  a different  proposition 
altogether  and  then  refuting  it.  He  says,  “ Sensation 
is  science,”  and  then  observes  that  this  definition  is 
that  of  Protagoras,  although  he  expresses  himself  in  a 
different  manner;  thus,  “ Man,”  says  Protagoras,  “is 
the  measure  of  all  things  ; of  the  existence  of  those 
which  exist,  and  of  the  non-existence  of  those  which 
do  not  exist.”  By  this,  we  understand  Protagoras  to 
mean  that  man  is  the  measure  of  all  things,  animate 
and  inanimate,  which  proposition  we  maintain  is  true  ; 
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and  not  that  man  is  nothing  but  sensation,  and  that 
sensation  is  science.  To  substitute  the  latter  formula 
as  an  equivalent  for  that  of  Protagoras,  is  a dialectical 
piece  of  jugglery,  unworthy  of  the  principles  supported 
by  Socrates. 

If  Protagoras  ever  asserted  that  man  was  nothing 
but  sensation,  then  Plato  should  have  shown  that  man 
was  something  more,  that  he  was  endowed  with  reason  ; 
and  then  have  argued  that  neither  sensation  nor  reason, 
nor  any  faculties  of  man,  could  be  deemed  the  measure 
of  all  things  animate  and  inanimate.  But  he  does  no 
such  thing ; nor  could  he,  nor  any  one  else. 

We  have  shown,  in  our  “Organic  Philosophy,”  that 
man  is  a singular  exemplar  of  all  kinds  of  known 
physical  and  vital  forces  ; and  that  body,  soul,  mind, 
and  spirit  in  complex  organic  unity  and  integrality, 
are  a type  of  universal  nature  : a finite  type  of  absolute 
unity  and  integrality  of  body,  soul,  mind,  and  spirit, 
in  all  possible  degrees  of  extension  and  states  of  being, 
natural  and  supernatural. 

Again,  in  his  Gorgias,  Plato  makes  Socrates  confound 
the  use  of  eloquence  with  the  abuse,  in  what  he  defines 
as  rhetoric,  or  the  art  of  flattery,  which  he  maintains 
is  merely  a vulgar  motive,  like  the  culinary  occupation 
by  which  an  ignorant  cook  does  his  best  to  flatter  the 
sense  of  taste,  without  regard  to  the  health  of  those 
who  partake,  of  the  food  he  has  prepared.  This  is  a 
useless  perversion  of  dialectics,  because  he  might  just 
as  well  have  shown  that  the  culinary  art  might  be  based 
on  hygienic  principles,  and  put  to  excellent  use,  as  well 
as  made  by  ignorant  cooks  to  flatter  the  taste,  without 
regard  to  health,  in  the  abuse  of  pleasant  food. 

Such  a course  would  show  more  plainly  the  dangers 
of  ignorance  in  common  cooks,  who  do  not  know  what 
mischief  they  may  do  by  using  certain  substances  which 
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may  be  pleasant  to  the  taste  while  injurious  to  health  ; 
and  so  with  regard  to  eloquence  or  rhetoric,  as  com- 
monly practised  by  mob-orators  or  by  some  pleaders  at 
the  bar,  who  have  more  regard  for  success  by  flattering 
bad  passions  or  deluding  ignorant  minds  than  for  prin- 
ciples of  truth  and  justice. 

Plato’s  works  offer  numerous  examples  of  faulty 
dialectics,  or  substitutive  logic,  in  support  of  true 
principles;  and  this  indeed  may  be  deemed  the  greatest 
defect  of  his  interesting  dialogues. 

His  principles  of  moral  harmony  and  social  justice 
are  mostly  beautiful  in  the  abstract,  while  somewhat 
unsatisfactory  from  a practical  or  concrete  point  of 
view  ; and  this  has  been  noticed  by  Aristotle,  who  had 
more  definite  views  of  the  natural  instincts  and  voca- 
tions of  mankind. 

A positive  knowledge  of  facts  within  narrow  limits 
of  understanding  is  often  the  cause  of  logical  delusion 
in  honest  hearts  and  minds.  As  an  example  of  this 
kind  of  practical  misconception,  we  may  quote  the 
following  words  from  a review  of  the  “ Wellington 
Despatches”  in  the  London  Times  of  Tuesday,  June  11, 
1878  : 

“ Before  the  Bill  (the  Reform  Bill)  had  yet  come  to 
a second  reading,  on  the  14th  of  March,  1831,  the 
Duke  of  Wellington  writes  to  the  Duke  of  Buckingham, 
reproving  any  hesitation  as  to  a division  at  that  stage. 

“The  well-judging  people  in  the  country  as  well  as 
in  London  are  against  the  measure,  and  thus  time  is  in 
our  favour.” 

And  after  examining  the  less  direct  modes  of  opposi- 
tion proposed,  he  proceeds  : 

I confess  that  I cannot  believe  that  we  are  not 
strong  enough  to  maintain  the  laws  and  institutions  of 
the  countiy,  whcttevev  they  may  be.  I am  convinced 
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that  the  system  of  government — or  rather  of  no-govern- 
ment— which  the  Bill  would  establish,  will  by  due 
course  of  law  destroy  the  country ; and  I am  therefore 
for  opposing  the  Bill  in  the  House  of  Commons  as  well 
as  in  the  House  of  Lords,  without  any  compromise  of 
any  description.” 

The  Duke  never  wanted  courage  in  applying  his 
‘principles,  and  he  proceeds  to  examine  the  arguments 
in  favour  of  admitting  the  unrepresented  towns,  con- 
cluding thus  : 

“ Then  to  disfranchise  Old  Sarum  and  Gatton,  in 
order  to  make  room  for  representatives  from  Birming- 
ham and  Manchester,  is  equally  inconsistent  with  the 
principle  on  which  every  Charter,  every  property  in 
the  kingdom  is  held.  I consider  that  if  Lord  John 
Bussell’s  Bill,  or  any  other  Bill,  passes  by  which  a 
borough  will  be  deprived  of  its  charter,  without  proved 
delinquency,  or  an  overpowering  necessity,  a shake  will 
be  given  to  the  (rights  of?)  property  of  every  individual 
in  the  country.” 

After  the  carrying  of  the  second  reading,  when 
negotiations  were  so  active  for  a compromise,  he  still 
writes  in  nearly  the  same  terms  : 

“ I am  opposed  to  all  Beform  ; the  real  ground  ‘to 
stand  upon  is  to  reject  the  Bill,  contending  against  any 
Beform.” 

That  these  arguments  are  logical  on  the  grounds  of 
Royal  Charters  being  the  acknowledged  artificial  origin 
of  the  rights  and  privileges  of  boroughs  to  send  repre- 
sentatives to  Parliament,  and  of  the  landed  aristocracy 
to  possess  wide  domains  in  the  kingdom,  there  can  be 
no  doubt ; but  then,  narrowness  of  mind  in  the  Duke 
is  manifest  in  his  dialectics  ; and  the  history  of  the 
nation  since  the  Beform  Bill  was  passed,  in  1832,  is  a 
practical  refutation  of  his  argument.  The  artificial 
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origin  of  such  rights  can  only  offer  artificial  grounds  of 
reasoning ; and  the  narrow  views  of  consequences  to 
flow  from  an  enlargement  of  such  legislative  rights,  is 
a sufficient  proof  of  a limited  range  of  comprehension 
in  the  mind  of  the  Duke. 


IV.  POETICS. 

Introduction. — Aristotle,  in  his  “ Poetics,”  begins  by 
saying  that  “ Epopee,  tragic  poetry,  comedy,  and  dithyr- 
ambic  poetry,  and  the  greatest  part  of  the  art  pertain- 
ing to  the  flute  and  the  lyre,  are  all  entirely  imitations.” 
He  does  not  mention  inspiration,  although  the  Greeks 
recognized  tlie  Muses  (daughters  of  Jupiter  and  Mnemo- 
syne) as  the  inventors  of  the  arts  by  inspirations  of 
mankind.  They  also  recognized  Apollo  as  the  god  of 
medicine,  music,  poetry,  and  eloquence  ; the  inventor 
of  painting,  sculpture,  and  architecture.  Having  fore- 
knowledge of  all  things,  Apollo  inspired  the  oracles  of 
Delphos  with  answers  to  human  inquiries,  etc. 

The  Muses  were  not  abstractions  but  real  personali- 
ties, with  definite  missions  and  inspirational  vocations  : 
Clio , the  inspiring  Muse  of  epic  poetry  and  history  ; 
Euterpe,  the  inspiring  Muse  of  melody,  invented  the 
flute ; Melpomene , the  inspiring  Muse  of  tragedy  and 
lyric  poetry  ; Thalia,  the  Muse  of  festivals  and  comic 
poetry ; Erato,  amorous  and  tender  poetry  ; Terpsi- 
chore, dancing  ; Polyhymnia,  chorus  singing,  and  har- 
mony of  many  voices  ; Calliope,  heroic  poetry  and 
eloquence;  Urania,  astronomy  (or  astrology?). 

With  all  due  deference  to  Aristotle,  we  do  not 
believe  “ poetry  and  music  to  be  entirely  imitations.” 
Any  man  may  imitate  rhymes  and  verses,  or  string 
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together  vulgar  sounds,  just  as  a person  who  has 
learned  to  draw  may  copy  landscapes  in  a fashion : but 
inspiration  is  necessary  to  put  life  and  beauty  into 
poetry  ; rapturous  melody  into  notes  of  music ; be- 
witching hues  and  colours,  lights  and  shades,  irradia- 
tions and  transparencies  into  pictorial  imitations  of  air 
and  water,  earth  and  sky,  as  harmonies  of  sensual 
sight : the  landscapes  of  Turner  are  not  mere  photo- 
graphs of  physical  nature.  Imitation  is  the  soul  of 
common  arts  and  histrionics  ; inspiration  is  the  spirit 
of  divinest  beauty  in  poetry — the  influence  of  invisible 
spirits  on  poets  and  artists  who  conceive  and  execute 
the  noblest  works  of  art.  Beauty,  truth,  and  good- 
ness are  of  spiritual  origin  in  the  minds  of  men  on 
earth,  who  can  but  know  what  they  see  around,  them 
in  the  visible  universe,  or  what  they  hear  from  spirits 
who  inhabit  the  invisible  spheres ; hear  by  silent  im- 
pression on  the  mind,  or  see  in  entranced  vision. 
Beethoven  heard  heavenly  melodies,  and  wrote  them 
down  long  after  he  had  become  as  deaf  as  a post. 
There  is  a difference,  then,  between  inspiration  and 
imitation. 

It  is  a law  of  order  in  nature  that  male  and  female 
should  unite  in  procreation;  that  Muse  and  poet  should 
unite  in  poetical  creation.  The  mother  alone  seems  to 
give  body  and  form  to  the  child  before  she  gives  it 
birth  ; the  poet  alone  seems  to  give  body  and  form  to 
the  poem  he  brings  forth  ; but  vital  conception  pre- 
cedes natural  gestation,  and  divine  inspiration  precedes 
poetical  gestation.  “ The  eye  of  the  poet  in  fine 
frenzy  rolling  ” is  entranced  by  the  Muse  of  in- 
spiration. 

And  moreover,  as  men  are  mated  with  women  accord- 
ing to  congenialities  of  race  and  fitness  of  temperament, 
so  poets  and  their  Muses  are  mated  in  union  according 
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to  congenialities  of  spirit  and  vocation  ; the  oracles  of 
Greece  described  the  Muses  of  different  missions  and 
vocations,  for  poets  of  like  descriptions.  Not  all 
women  become  mothers  ; not  all  men  poets.  But 
comely  women  give  birth  to  comely  children  , weakly 
mothers  to  feeble  offspring,  or  deformed.  Men  of 
noble  genius  give  birth  to  pure  creations ; depraved 
minds  put  forth  monstrous  births  ; feeble  artists,  weak 
productions. 

Vital  conception  and  poetical  inspiration  are  ana- 
logous, but  not  alike  in  any  sense.  There  are  male  and 
female  poets,  while  the  Muses  are  all  represented  as 
females.  Apollo  inspired  the  oracles  of  Greece,  and 
these  were  mostly  females ; so  that,  according  to  tradi- 
tion, female  Muses  in  heaven  inspire  men  on  earth, 
whereas  the  divine  Apollo  inspires  female  oracles  and 
poets.  The  sexes  of  body  and  mind  seem  to  be  con- 
trasted in  all  individuals  : physical  conception  in 
female  bodies,  inspirational  conception  in  the  minds  of 
men.  The  positive  minds  of  women  are  receptive  only, 
as  mediums  ; not  conceptive,  as  poets  and  inventors. 

Every  day  thousands  of  new-born  souls  come  from 
invisible  spheres  into  this  natural  world,  and  every 
day  thousands  die  and  return  to  the  unseen  home. 
These  are  incessant  relations  between  two  spheres  of 
human  activity  and  destiny.  Are  there  not  other  rela- 
tions between  thought  and  life  in  both  worlds  ? Such 
questions  are  more  generally  shunned  than  entertained, 
but  that  is  no  reason  why  philosophers  should  not  in- 
vestigate  known  facts  and  principles  of  inspiration  and 
poetic  art. 

It  is  not  easy  to  draw  the  line  between  inspiration 
and  imitation,  but  we  may  form  a parallel  between 
physiological  and  psychological  phenomena,  which  will 
aid  us  in  our  definitions.  For  instance — 
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The  inhalation  of  the  oxygen  we  breathe  exhilarates 
the  soul  and  excites  mirthfulness,  tunefulness,  music, 
capering,  dancing,  etc.  ; these  are  rudimental  forms  of 
histrionics. 

The  sight  of  wild  animals,  and  plants,  and  beautiful 
scenery  under  the  rays  of  the  sun  in  a transparent 
atmosphere,  excites  admiration  and  the  faculties  of 
imitation-  to  paint  scenery  or  imitate  the  voices  and 
the  motions  of  animals.  These  are  rudimental  forms 
of  mimicry  and  of  pictorial  art. 

The  breathing  inspiration  of  air  is  not  analogous  to 
psychological  inspiration  or  poetical  creation.  These 
are  analogous  to  the  physiological  functions  of  procrea- 
tion, namely , fecundation,  conception,  and  gestation. 

In  the  highest  creations  of  poetry  the  heavenly  Muse 
inspires  the  earthly  poet  to  conceive  and  give  birth  to 
a divine  creation,  just  as  the  mortal  husband  fecundates 
the  wife  to  enable  her  to  conceive  and  bring  forth  a new- 
born infant,  the  offspring  of  both  parents. 

Inspirational  conception  is  thus  quite  different  from 
exliilarative  excitation  and  descriptive  imitation  in 
poetry,  music,  and  dramatic  art. 

Poetics  may  be  naturally  classed  as  distinct  arts  of, 

1°.  V erbal  poetry. 

II0.  Music,  painting,  scuplture,  etc. 

111°.  Dancing,  or  ckoregrapkic  arts,  acrobatics,  and  histrionics. 

IV°.  Imitative  mimetics  and  simulative  dramatic  arts. 

We  need  not  deal  with  the  practical  arts  and  rules 
of  versification,  music,  histrionics,  and  dramatics ; but, 
as  “ order  is  heavens  first  law,”  we  dwell  on  the  “in- 
variable laws  ” of  order  in  the  realms  of  nature  and  in 
the  faculties  of  the  human  mind,  which  give  origin  to 
all  the  arts  and  sciences  in  heaven  and  on  earth. 
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1°.  POETRY. 


The  principles  of  poetry  may  be  given  in  a general 
synopsis,  just  as  all  the  laws  ot  order,  in  human  natuie 
and  in  organic  realms,  occur  in  definite  scales  of  diversity 
in  unity.  Thus, 


Connectives. 


Z.  Principles  or  causes  of  poetry. 
Y.  Conditions  of  inspiration. 

X.  Results  of  inspiration. 

W.  Rules  of  composition. 


Organic 

Factors. 


Relational 

Factors. 


/VII.  Religious  inspiration  and  poetry. 

7.  Philosophic  intuition  and  divination. 

VI.  Dramatic  inspiration  and  poetry. 

\ 6.  Heroic  intuition  and  descriptive  imagination 

V.  Lyrical  inspiration  and  poetry. 

I 5.  Sensual  imagination  and  delirium. 

/ IV.  Imagery  of  all  kinds. 

III.  Fount  of  ideality. 

2.  Rhythmic  melopoeia. 

II.  Incidents  and  modulations. 

1.  Language  of  poets. 

V.  I.  Type  of  form  in  composition. 


A few  words  on  the  natural  subdivision  of  these 
general  factors,  will  be  enough  for  our  present  purpose. 


Z. 


Principles  or 
causes  of 
poetry. 


H.  Laws  of  beauty,  truth,  goodness. 

U.  Aims  of  the  poet  (charm  and  delight). 

XL  Means  of  inspiration  (enhancement  of  poet). 
0.  Cause  of  inspiration  (the  Muses  in  heaven). 


Y.  Conditions 
of  inspira- 
tion. 


X.  Results  of 
inspira- 
tion. 


W.  Rules  of 
compo- 
sition. 


VII.  Religious 
poems. 


( II.  Unity  of  laws  of  beauty  in  two  toorlds. 

) U.  Community  of  aim  in  Muse  and  poet. 

) XI-  Congeniality  of  vocation  in  poet  and  in  Muse. 
( O.  Co-operation  of  Muse  and  poet  in  conception. 

( H.  Verse  and  prose  styles  of  poems. 

) U.  Religious  and  philosophic  poems. 

I XI-  Heroic  and  dramatic  poems. 

( O.  Sentimental  and  sensualistic  poems. 

i H.  Rides  of  style  and  form  {metre,  etc..). 

/ U.  Rules  of  construction. 

I XI.  Rules  of  natural  diversity  in  unity. 

' O.  Rules  of  consistency  in  subject  and  style. 

( H.  Prophetic  inspirations  (Isaiah). 

) U-  Hymns  of  praise  (Watts  and  others). 

I XI-  Psalms  (David). 

' O.  Lamentations  (Jeremiah). 
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7.  Philosophic 
poems. 


VI.  Dramatic 
poems. 


6.  Heroic 
poems. 


V.  Lyrical 
poems. 


5.  Sensualistic 
poems. 


( H.  Beauties  of  nature  (Thomson  and  others). 

) U.  Fables  and  proverbs  (iEsop  and  others). 

) O.  Rationalistic  poems  (Pope  and  others). 

( XI-  Satirical  poems  (“  Hudibras”  and  others). 

( H.  Operas. 

) U.  Comedies, 
i O.  Ti’agedies. 

( XI.  Burlesques. 

( H.  Heroes  of  discovery  (“  Lusiad”). 

' U.  Heroes  of  war  (“  Iliad  ”)„ 
j O.  Heroes  of  adventure  (“  Odyssey  ”)■ 

( XI-  Hei'oes  of  mock  heroics  (“  Orlando  Furioso”). 

( FI.  Love  of  home  and  country. 

) U.  Praises  of  loved  ones. 
t O.  Nuptials  and  rejoicings. 

' XI-  Elegies  and  in-memoria. 

( H.  Arts  of  fascination  (Ovid). 

' IT.  Praise  of  physical  health  and  beauty. 

) O.  Sensualistic  rhapsody  (“  Song  of  Songs  ”). 

( xi-  Sensualistic  bacchanalia. 


These  factors  of  the  organic  section  of  the  scale  are 
allied  with  those  of  the  relational  section.  Thus, 

( IF.  M etaphors. 

IV.  Imagery  of  ) U.  Similes. 

poetry.  ) 0.  Apologues  and  romances. 

( O.  Parables  and  analogies. 

( H.  Prophecy  and  revelation. 

III.  Grounds  of  ' U.  Natural  instincts  and  scenery. 
poem.  j 0.  Legends  and  tales. 

' O.  Traditions  and  history. 

( H.  Rhythm  of  language. 

2.  Melopoeia  of)  U.  Long  or  short  metre  of  rhythm, 
poem.  ) 0.  Form  of  rhythm  : verse  or  prose. 

( 0.  Intonation  of  rhythm. 

f IF.  Changes  of  feeling  and  expression. 

II.  Modulations  ) U.  New  discoveries  and  incidents, 
of  poem,  j 0.  Surprises. 

f 0.  Episodes. 

f H.  English,  French,  Hebrew,  Greek,  etc. 

1.  Language  of  ' IT.  Beauty  or  inelegance  of  language, 
poem.  ) 0.  Purity  or  rusticity  of  language. 

( O.  Dignity  or  vulgarity  of  language. 

!H.  Types  of  style  .-  lyrical,  heroic,  etc. 

U.  Lyrical  and  sensualistic  types  of  form. 

X).  Heroic  and  dramatic  types  of  form  (novels,  etc.). 
0.  Religious  and  philosophical  types  of  form. 


A few  wovds  will  he  sufficient  to  explain  the  leading 
f eatures  of  this  synopsis.  What  has  been  already  said 
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of  the  poet  and  his  Muse  is  enough.  That  the  aims  of 
poetry  are  ideal  forms  of  beauty,  truth,  and  goodness 
is  also  known  ; that  the  laws  of  beauty,  truth,  and 
goodness  should  rule  poetic  inspiration  will  not  be 
denied.  These  are,  then,  the  principles  or  causes  of 
poetic  inspiration. 

The  conditions  of  inspiration  (congeniality  of  nature 
in  Muse  and  poet)  are  equally  definite,  and  need  no 
further  explanation.  The  residts  of  inspiration  are 
such  poems,  of  all  kinds,  as  are  already  known  ; and 
the  rides  of  poetical  composition  are  evidently  rules  of 
style  and  form,  rules  of  construction,  rules  of  modula- 
tion, and  rules  of  concordance,  or  consistency  in  any 
given  form  and  style  of  poem. 

Religious  poems  differ  from  philosophic  poems  in 
both  aim  and  style.  Hymns,  psalms,  and  lamentations 
are  well-known  forms  of  religious  poetry,  and  prophetic 
inspirations  (such  as  the  Apocalypse  and  other  divine 
revelations  in  the  Bible)  are  prophetic  visions  and 
descriptions  full  of  divinest  poetry  and  beauty. 

Philosophic  poems  are  also  of  various  kinds.  The  en- 
thusiastic descriptions  and  laudations  of  natural  scenery, 
such  as  those  of  Thomson’s  “ Seasons,”  and  Words- 
worth’s Odes,  are  philosophic  poems.  The  Fables  of 
iEsop,  and  the  proverbial  philosophy  of  the  Bible,  are 
philosophic  poems.  Pope’s  “ Essay  on  Man,”  and  the 
Latin  poem  of  Lucretius,  are  rationalistic  poems;  serious 
satirical  poems,  such  as  that  of  Butler’s  “ Hudibras,” 
for  instance,  are  philosophic  poems. 

Dramatic  poems,  such  as  operas,  comedies,  tragedies, 
and  burlesques,  need  no  descriptive  explanation. 
Heroic  poems  are  almost  as  well  known  as  dramatic 
poems  and  novels.  The  “ Lusiad”  of  Camoens  is  an 
heroic  poem  of  discovery.  The  heroic  adventures  of 
Ulysses  and  iEneas,  in  the  “Odyssey”  and  the  “JEneid” 
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are  well-known  poems.  The  “ Divina  Comedia  ” of 
Dante  belongs  to  this  general  category.  Heroic  war 
poems,  such  as  those  of  the  “ Iliad  ” of  Homer ; the 
“ Jerusalem  Delivered ” of  Torquato  Tasso;  and  Mil- 
ton’s cc  Paradise  Lost ,”  are  well  known  ; and  the  mock- 
heroic  poem  of  Ariosto  is  equally  familiar  to  scholars, 
while  the  ludicrous  adventures  of  “ Don  Quixote,”  by 
Cervantes,  is  more  widely  known  as  an  heroic  romance 
than  the  mock  heroics  of  “ Orlando  Furioso.” 

Lyrical  and  sentimental  poetry  is  familiar  in  all  its 
branches.  Patriotic  songs  and  love  of  “ home,  sweet 
home”  are  common  in  all  nations.  The  praises  of  loved 
ones  are  also  universal,  such  as  the  sonnets  of  Petrarca 
addressed  to  his  Laura  ; nuptials  and  rejoicings  have 
called  forth  numerous  forms  of  poetry  ; while  elegies 
and  sentimental  reminiscences  are  not  less  common. 

Sensualistic  poems  have  been  common  from  the 
earliest  periods  of  history,  in  all  races  and  all  nations. 
The  Song  of  Songs  in  the  Bible  is  a sensualistic  rhap- 
sody ; the  “ Art  of  Love,”  sung  by  Ovid  ; and  the 
“ Metamorphoses”  of  the  heathen  gods  to  indulge  their 
sensual  desires,  are  familiar  forms  of  ancient  poetry. 
The  Bacchanalian  songs  of  love  and  wine  are  not  less 
common  and  familiar.  Poems  of  sensualistic  adventure, 
such  as  the  “ Don  Juan ” of  Byron  and  the  prose 
“ Decameron”  of  Boccaccio,  are  also  well-known  de- 
baucheries of  imagination  ; obscene  poems,  such  as 
“ La  Pucelle ” of  Voltaire,  are  only  too  well  known, 
the  disgrace  of  all  such  poets  and  the  shame  of  delirious 
sensuality. 

With  regard  to  the  technical  rules  of  poetic  art, 
simplicity,  purity,  beauty,  and  dignity  of  language  and 
of  style  need  only  be  mentioned  to  be  recognized  ; the 
spirit  and  aim  of  a poem  are  also  to  be  cast  in  given 
types  or  forms  of  poetry ; rhythm  and  metre,  rhymes 
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and  intonations  (for  which  we  have  no  word  but  the 
classic  word  melopceia),  are  technical  elements  of  poetry 
as  well  as  of  music.  Natural  scenery  and  the  instincts 
of  animals  are  common  grounds  of  poetical  enthusiasm ; 
tales,  legends,  and  traditions  are  also  the  burden  ol 
many  a novel  or  poem  ; richly  coloured  imagery  (meta- 
phors, similes,  and  analogies),  as  well  as  variety  of 
incidents , are  very  important  technical  necessities  of 
imaginative  poetry  and  beauty. 

Verbal  poetry,  however,  is  only  one  general  branch 
of  Poetics  : and  the  same  principles  are  found  in  music 
and  painting,  sculpture  and  architecture,  dancing, 
choregraphic  art  and  acrobatics,  mimetics  and  dramatics. 
Our  ignorance  of  some  of  these  arts  and  sciences  forbids 
us  to  do  more  than  name  them  ; but  a short  notice 
of  the  elements  of  music,  histrionics,  and  dramatics  is 
within  the  limits  of  our  competence. 

11°.  MUSIC. 

A brief  analysis  of  the  general  principles  of  music  is 
all  we  need  attempt  in  the  present  outline. 

Vibrations  of  the  human  voice  cause  vibrations  of 
the  air,  and  these  communicate  vibrations  to  the  nerves 
of  the  ear  and  the  sense  of  hearing  in  the  brain.  These 
are  the  acoustic  elements  of  musical  sounds,  which  are 
governed  by  organic  laws  of  order  in  the  soul. 

The  alphabet  of  musical  sounds  is  contained  within 
the  limits  of  a definite  scale,  or  octave,  which  is  the 
elementary  basis  of  all  melody  and  harmony.  This  has 
been  ascertained  by  the  experimental  science  of  acous- 
tics, which  proves  not  only  that  all  diversities  of  musical 
sound  are  contained  within  the  limits  of  an  octave,  but 
that  all  the  octaves  of  a general  scale  (or  clavier)  are 
repetitions  of  the  same  notes  in  geometrical  ratios  of 
vibrations  of  matter  in  given  intervals  of  instantaneous 
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time,  so  that  where  the  fundamental  note  of  a scale 
contains  a given  number  of  vibrations,  the  octave  of 
that  note  contains  just  twice  the  number  of  vibrations 
in  the  same  instant. 


The  acoustic  roots  of  musical  sounds  seem  to  follow 
the  same  laws  of  number  as  the  notes  of  the  scale  ; 
namely,  duodecimal  numbers,  and  the  aliquots  of  duo- 
decimals, thus  : 

1 2 3 4 Octaves. 


Vibrations  in 
octaves. 


( 12  = 12  24  48 

\12  + 2 = 14  28  56 
< 12  + 3 = 15  30  60 
j 12  + 4 = 16  32  64 
V12  + 6 = 18  36  72 


96  192  etc. 
112  224  etc. 
120  240  etc. 
128  256  etc. 
144  512  etc. 


We  do  not  know  that  this  idea  has  been  practically 
verified  by  competent  musicians ; but  we  deem  it  pro- 
bable from  our  own  experience  of  acoustic  experiments, 
in  the  lectures  of  the  late  Mons.  Savart,  at  the  College 
of  France,  in  the  years  1837  and  1838.  Purely 
decimal  numbers  never  appeared  as  fundamentally 
musical  vibrations  in  any  of  the  strings  or  rods  or 
plates  which  were  made  to  vibrate  in  these  experi- 
ments. However  this  may  be,  the  numbers  of  a 
musical  octave  are  known  to  be  duodecimal,  thus  : 


l Z.  Vibrations  of  nerves  of  hearing. 
' Y.  Vibrations  of  air. 
j X.  Vibration  of  vocal  organs. 

' W.  Octave  unison  of  tonic  note. 

(VII.  Si  (sensitive  ascendant). 

7.  + (semitone,  or  flat  or  sharp). 

VI.  La. 

6.  + (semitone,  or  flat  or  sharp). 

V.  Sol  (dominant). 

5.  + (semitone,  or  flat  or  sharp). 

IV.  La  (transitive  descendant). 

III.  Mi  (mediant). 

2.  + (semitone,  or  flat  or  sharp). 

II.  Re  (dissonant). 

I.  + (semitone,  or  flat  or  sharp). 

1.  Do  (tonic,  or  fundamental  note). 


The  musical  octave  of  vibrations  of  air  form  an 
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harmonic,  diatonic,  or  chromatic  scale  of  sounds  as  the 
foundation  of  musical  melody  and  harmony  ; and  Sir 
Isaac  Newton  has  shown  that  the  incomparably  more 
rapid  vibrations  of  ether  form  an  harmonic  scale  of 
colours,  which  occupy  spaces  on  the  solar  spectrum, 
exactly  similar  in  mathematical  proportions  to  the  rela- 
tive number  of  vibrations  in  the  notes  of  a diatonic 
scale,  thus : Iff  £ f £ fV  h The  same  law  of  order 
may  be  observed  in  the  modes  of  motion  by  which  the 
sense  of  taste  and  the  sense  of  smell  are  affected  by 
sapid  and  by  odorous  vibrations  of  material  substances. 

This  law  of  diversity  in  unity  of  the  notes  of  a 
musical  octave,  and  in  the  scales  of  elementary  impres- 
sions on  all  the  senses,  is  exactly  analogous  to  the 
duodecimal  law  of  numbers  in  a complex  organism,  of 
high  or  low  degree,  in  the  realms  of  nature ; verified 
already  in  the  organic  scale  of  an  individual  organism, 
of  a collective  unity,  of  a realmic  unity,  of  an  epicosmic 
unity  and  integrality. 

We  need  not  enter  into  the  theory  of  music  beyond 
naming  and  classing  in  order  the  general  factors  and 
functions  of  harmony,  already  known  to  musicians,  our 
object  being  merely  to  show  that  the  same  laws  of 
order  and  number  are  found  in  all  relations  between 
subjective  human  nature  and  objective  external  nature; 
in  all  harmonies  which  affect  the  senses  and  the  intel- 
lect, the  spirit  and  the  mind. 

The  general  factors  and  functions  of  melody  are 
known  as  elements  of  sound  in  musical  notes  : intervals 
of  notes  in  the  octave:  modes  of  melody ; diapason  of  the 
voice  ; tonality  of  a melody  ; timbre  of  voice  or  instru- 
ment; reach  of  any  given  timbre,  as  that  of  a trumpet 
compar ed  with  that  of  a bassoon  ; the  type  or  character 
of  a melody,  as  a waltz  or  a march  ; the  rhythm  and 
measure  of  a tune ; the  modulations  of  a melody,  from 


438 


POETICS. 


one  mode  to  another,  or  from  one  tonality  to  another  ; 
the  movement  of  a melody  ( adagio , andante,  allegro, 
etc.) ; the  expression  of  a melody  (lively  or  sentimental)  ; 
accent  (staccato,  ligato,  loud,  soft,  etc.). 

Besides  this  general  scale,  of  what  may  be  defined  as 
the  constituent  elements  of  music,  there  are  rules  of 
musical  style  and  syntax,  or  composition,  which  need 
only  to  be  named  in  a synopsis  of  all  the  main  factors 
and  functions  of  music  as  an  abstract  theory  of  melody. 


Connectives. 


Organic 

Factors. 


( Z.  Principles  and  laws  of  melody. 

) Y.  Conditions  of  sound. 

) X.  Musical  creations. 

( W.  Rules  of  musical  composition. 

/VII.  Reach  of  timbres. 

I 7.  Timbre  of  voices,  instruments,  etc. 

I VI.  Diapason  of  voices,  etc. 

] 6.  Tonality  of  notes  of  scale  : tonic,  sensitive,  etc. 

V.  Modes  of  melody  ; major,  minor. 

5.  Intervals  of  notes ; consonant  and  dissonant. 


; IV.  Expression  of  melody  (grave  or  gay). 

III.  Movement  of  melody  (andante,  allegro). 
Relational  j 2.  Rhythm  of  melody  (binary,  ternary,  mixed,  etc.). 
Factors,  j II.  Modulations  of  melody  (mode,  ton,  etc.). 

1.  Symbols  of  notation,  etc. 

I.  Type  of  melody  (ballad,  symphony,  etc.). 


The  laws  of  acoustics,  the  organs  of  hearing,  the 
sense  of  musical  beauty,  the  organs  of  the  voice,  are 
principles  or  causes  of  melody.  Vibrations  of  the  air, 
of  the  nerves  of-  the  ear,  of  the  organs  of  the  voice,  or 
of  an  instrument,  are  conditions  of  sound  and  melody. 
The  music  already  created  and  printed  in  all  nations 
are  creations  of  the  human  mind.  The  rules  of  com- 
position are  those  of  the  style,  the  construction,  the 
concordance  of  component  parts,  and  the  subordination 
of  one  part  to  another,  in  a symphony,  an  opera,  a 
duet,  etc. 

The  chief  modes  of  melody  are  major  and  minor,  but 
there  seem  to  be  ambiguous  forms  of  these  modes, 
which  suit  ambiguous  states  of  feeling  in  human  nature, 
such  as  the  mystical  mood  of  piety  and  prayer,  so  well 
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represented  in  religious  hymns  and  the  ancient  music  of 
the  Church. 

The  consonant  intervals  of  notes  are  major  and  minor 
thirds,  major  and  minor  fifths  or  chords ; neutral  in- 
tervals, such  as  diminished  or  augmented  fifths,  etc.  ; 
dissonant  intervals,  second,  seventh,  etc. 

The  diapasons  of  voices  and  instruments  are  the 
number  and  extent  of  notes  and  scales  in  bass,  barytone, 
tenor,  contralto,  mezzo-soprano,  soprano  voices,  etc. 

The  tonalities  of  melody  are  such  as  those  of  suaviter 
of  the  tonic  si,  and  brilliant  of  the  tonic  re. 

The  reach  of  timbre  in  voices  and  instruments  is 
that  which,  in  French,  is  called  “ La  portee  cle  la  voix” 
In  a large  room,  or  hall,  one  man  may  be  loud  in  utter- 
ance, and  another  not  at  all  loud,  and  yet  be  heard 
better  and  more  distinctly  at  a distance. 

The  timbre  of  a voice,  or  an  instrument,  is  peculiar 
to  the  individual.  The  peculiarity  of  sound  in  the 
same  note  of  a man’s  voice,  and  a woman’s  voice,  is  an 
example  of  what  is  meant  by  the  word  timbre. 

The  expression  of  a given  melody  is  marked  by 
accent — staccato,  ligato,  syncope,  etc.,  piano,  and  forte  ; 
volume— crescendo,  diminuendo,  sustenuto,  etc. 

The  movement  of  a given  melody  is  indicated  by  the 
words,  adagio,  andante,  allegro,  etc. 

Rhythm  and  measure  of  periods,  phrases,  bars,  etc., 
are  familiar  to  musicians,  and  need  no  further  notice 
here. 

0 

Modulations  of  ton,  or  of  mode,  are  also  well  known 
to  musicians,  and  symbols  of  notation  in  lines  and  bars, 
keys,  notes,  flats,  sharps,  etc.,  are  equally  familiar. 

Types  of  melody  in  ballads,  marches,  waltzes,  sym- 
phonies, etc.,  need  only  be  mentioned  to  be  recognized. 
And  this  is  all  we  need  to  show  that  the  factors  of 
melody  in  the  art  and  theory  of  music  correspond 
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exactly  with  the  faculties  of  human  sensibility  in  the 
organic  scale  of  numbers  and  in  all  the  laws  of  diversity 
in  unity. 

The  laws  of  counterpoint,  to  harmonize  several  voices 
or  instruments  in  simultaneous  concord,  are  laws  of 
syntax  in  accordance  with  the  same  general  scale  of 
factors  and  functions  : and  the  laws  of  orchestration, 
which  combine  wind  instruments,  string  instruments, 
and  instruments  of  percussion,  are  also  governed  by 
this  same  scale  of  fundamental  factors,  just  as  the 
syntax  of  words  in  a sentence  are  governed  by  the 
laws  of  concordance,  etc. 

As  an  abstract  science,  the  theory  of  music  has 
already  obtained  a complete  language  of  symbols  of 
notation  ; and  this  language  is  understood  by  musicians 
in  all  civilized  nations,  however  different  their  native 
idioms  may  be.  The  same  may  be  said  of  the  symbols 
of  notation  of  mathematical  factors  and  functions,  as  an 
instrument  of  precision  for  the  mind,  in  the  processes 
of  calculation  and  demonstration.  The  factors  and 
functions  of  grammatical  theory  we  have  seen  have 
also  been  developed  and  named  in  literary  languages, 
though  not  classed  in  order  as  we  arrange  them  in  the 
natural  scale  of  organic  diversity  in  unity.  This  scale 
and  the  symbols  we  have  adopted  form  the  basis  of  the 
symbolic  language  or  notation  of  biotechnical  factors 
and  functions  as  an  instrument  of  precision  for  the 
mind,  analogous  to  that  of  mathematics,  already  well 
defined  and  named  in  practice,  without  being  classed 
in  the  abstract  form  of  a natural  scale  of  organic  unity. 

Without  definite  names  and  symbols,  mathematical 
methods  would  be  shorn  of  their  main  instruments  of 
precision,  as  they  were  before  the  time  of  Yieta  ; and 
so  it  is  with  biotechnical  methods  at  present,  and  will 
remain  so  until  our  method  is  universally  adopted. 
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Systems  of  classification  being  different,  names  and 
definitions  have  been  more  or  less  unsettled,  and  the 
progress  of  science  retarded  for  want  of  unity  of 
method.  Time  will  be  necessary  to  settle  the  question, 
but  we  have  no  doubt  that  organic  method  will  prevail, 
as  we  have  used  it  in  the  present  volume  ; not  that  we 
presume  to  think  that  our  applications  of  this  method 
are  infallible  in  any  case,  but  the  method  itself  is  based 
on  natural  principles  and  invariable  laws. 

The  history  of  musical  invention,  as  an  art  and  as  a 
science,  by  different  races  of  mankind  in  past  and  present 
generations,  would  no  doubt  be^quite  as  interesting  as 
the  science  of  linguistic  evolution  recently  carried  to  such 
a height  of  relative  perfection  by  German  and  other  phil- 
ologists of  the  present  century  in  Europe  and  America. 

A musical  friend  informs  us  that  “ music  with  the 
Greeks  and  the  Homans  was  very  much  as  recitative 
is  at  present,  without  rhythm  and  measure.  With 
Christians  in  the  Middle  Ages,  the  eight  tonal  scales 
of  the  ‘ Plein  chant1  were  admitted  along  with  rhythm 
and  measure.  The  present  system  of  musical  notation 
was  invented,  along  with  the  system  of  counterpoint 
based  on  intervals  of  consonance  and  dissonance.  Since 
the  middle  of  the  seventeenth  century,  the  tonalites  or 
diatonal  characteristics  of  musical  octaves  have  been 
reduced  to  two  invariable  scales,  namely,  major  and 
minor. 

“ In  the  Middle  Ages,  eight  different  scales  were 
recognized,  as  the  ‘ 8 tons  de  l’Eglise,’  a new  scale 
being  derived  from  each  note  of  the  common  octave. ' 

“ Counterpoint  is  based  on  the  movement  of  notes 
with  regard  to  intervals  of  consonance  and  dissonance, 
and  gives  accords  ; while  the  laws  of  harmony  now 
recognized  are  based  on  the  tonalite  of  chords,  with 
chromatic  shades  of  distinction. 
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“ Major  accords  are  firm,  lively,  and  martial. 

Minor  accords  are  plaintive  and  sentimental. 

“ Accords  based  on  the  third  note  of  the  major  scale 
are  undecided  and  have  a peculiar  mystic  effect,  while 
those  based  on  the  third  note  of  the  minor  scale  are 
very  firm. 

Foui  of  the  eight  tonal  scales  of  ancient  church- 
music  had  but  five  notes  in  each. 

“ The  accord  based  on  the  seventh  dominant — sol,  si, 
re,  fa  constitutes  the  basis  on  which  it  has  been  pos- 
sible to  construct  a definitive  system  of  musical  har- 
mony. 

“ The  undecided  mystic  chords,  based  on  the  third 
note  of  the  major  scale,  were  very  much  used  in  ancient 
church-music.  This  accord  gives  the  impression  of  an 
abortive  modulation,  while  it  unsettles  the  ton  in  which 
you  are  placed.” 

This  is  all  we  have  been  able  to  learn  of  the  evolution 
of  musical  art  and  science  ; but  much  more  is  no  doubt 
known  to  those  who  are  learned  in  musical  history. 

111°.  HISTRIONICS. 

“ Imitation,  harmony,  and  rhythm  being  natural  to 
us,  the  earliest  among  mankind,  making  a gradual  pro- 
gress in  these  things  from  the  beginning,  produced 
poetry  from  extemporaneous  efforts.  But  poetry  was 
divided  according  to  appropriate  manners.  For  men  of 
more  venerable  character  imitated  beautiful  actions,  and 
the  actions  of  such  men  ; but  the  more  ignoble  imitated 
the  actions  of  depraved  characters,  first  composing  vitu- 
perative verses,  in  the  same  manner  as  the  others  com- 
posed hymns  and  encomiums.  Of  the  authors  before 
Homer,  we  cannot  mention  any  poem  of  this  kind, 
though  it  is  probable  there  were  many  such  writers.  . . . 
Both  tragedy  and  comedy  at  first  originated  from  ex- 
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temporaueous  efforts.  Tragedy  indeed  originated  from 
those  who  led  the  dithyramb,  but  comedy  from  those 
who  sung  the  Phallic  verses,  which  even  now  in  many 
cities  remain  in  use”  (Aristotle). 

Dancing  and  gymnastic  rhythms,  or  acrobatics ; 
mimetics  and  pantomime  ; legerdemain  or  sleight  of 
hand,  and- tricks  of  substitution  as  a means  of  exciting- 
wonder  and  admiration;  simulations  and  imitations  of 
feelings,  motions,  physiognomy,  and  dress,  are  elements 
of  histrionic  art ; imitations  of  manners  and  fashions, 
or  personations  of  character,  such  as  masters  and  ser- 
vants, heroes  and  cowards,  peasants  and  citizens,  are 
elements  of  the  art,  in  which  one  person  alone  is  con- 
cerned in  any  of  the  feats  of  substitution,  rhythmic 
motion,  simulation  or  personation. 

We  need  not  give  any  lengthened  explanation  of 
common  shows,  lotteries,  games,  and  buffooneries.  We 
do  not  know  the  rules  of  many  arts  and  games  ; but  it 
is  easily  understood  that  there  are  such  rules  of  art  in 
equitation,  wrestling,  jugglery,  minstrelsy,  conjuring, 
ventriloquism,  serpent-charming,  card-playing,  chess, 
billiards,  cricket,  etc.  The  arts  of  this  kind  already 
known  are  very  numerous,  and  the  conditions  in  which 
such  arts  may  flourish  are  those  of  amusement  for 
ignorant  and  lazy  people  in  dull  conditions  of  society. 
The  active  agencies  or  causes  are — cunning,  dexterity, 
agility,  and  mimicry  in  the  actors  of  such  games  and 
tricks;  not  to  mention  the  curiosity  respecting  luck, 
and  lotteries  or  games  of  chance. 

There  is  no  doubt,  however,  that  music  is  one  of  the 
fine  arts,  and  dancing  is  deemed  one  of  the  necessary 
accomplishments  of  polite  society.  Military  art  in- 
cludes certain  forms  of  sword  exercise  ; so  that  all,  or 
nearly  all,  branches  of  histrionic  accomplishments  are 
supposed  to  be  useful  means  of  physical  and  mental 


444 


POETICS. 


exercise,  not  necessarily  subservient  to  moral  culture, 
though  quite  compatible  with  honesty  and  innocent 
recreation. 

A general  scale  of  the  main  factors  of  histrionic  arts 
may  be  formed  as  follows  : 


( Z.  Principles  of  histrionic  arts. 
Onnnprt,ivp«  ' Y.  Conditions  of  histrionic  arts. 

I a.  Histrionic  arts  already  known . 
{ W.  Rules  of  histrionic  art. 


/ YII.  Simulations  (psychological). 

I 7.  Simulations  (physiological). 
Imitations  and  ( VI.  Witticisms  of  merry-andrews,  etc. 
Simulations,  j 6.  Mimicry  of  clowns,  etc. 

V.  Imitations  of  persons. 

- 5.  Imitations  of  scenery. 


Shows  and 
Games. 


/ IV.  Games  of  intellect : chess,  cards,  conjuring,  etc. 

III.  Acrobatics. 

I 2.  Minstrelsy. 

II.  Wrestlings,  etc. 

1.  Shows  (dancing  dogs,  etc.). 

\ I.  Lotteries,  etc.  (games  of  chance). 


The  fundamental  principles  of  these  arts  are  cunning, 
shrewdness  of  intellect,  and  dexterity  of  body  and 
limbs.  The  conditions  of  display  are  idleness  and 
ignorance  in  the  multitude  who  want  amusement.  The 
hioivn  arts  of  this  description  are  numerous  and  vari- 
ous in  all  the  tribes  of  mankind.  The  rules  of  efames 
and  lotteries,  conjuring  tricks,  etc.,  are  known  to  those 
who  practise  such  arts  of  amusement,  and  are  easily 
learned  by  those  who  have  natural  aptitudes  of  body 
and  mind  for  such  pastimes  and  dexterities. 

Simulations  of  lameness,  deafness,  hunchback,  sick- 
ness, suffering,  are  easily  acquired  by  clowns  and  merry- 
andrews  ; simulations  of  sleep  and  snoring,  idiotcy  and 
madness,  are  more  difficult. 

Imitations  of  dress  and  costumes,  masks,  crutches, 
wigs  and  goggles,  are  the  simplest  kinds  of  histrionic 
artificiality  ; while  imitations  of  sex  and  age,  voice  and 
physiognomy  are  somewhat  difficult.  The  mimicry  of 
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voice,  feature,  gait  and  attitude,  is  natural  to  some 
“ clowns”  of  the  human  species,  while  funny  looks  and 
witticisms  are  gifts  ol  a higher  kind. 

Shows  at  village  fairs  are  of  various  kinds,  such  as 
wild  beasts,  giants  and  dwarfs,  clever  tricks  and  con- 
juring feats  of  sleight-of-hand.  Fireworks  and  mounte- 
banks, horse-riders,  etc.,  belong  to  the  same  kind  ol 
shows  and  popular  amusements. 

Lotteries  and  games  of  chance  are  also  common  at 
village  wakes  and  fairs.  Minstrelsy  and  organ-grinding 
are  common  in  the  streets  of  cities  as  well  as  at  village 
fairs.  Acrobats  are  generally  of  a wandering  caste,  as 
well  as  minstrels ; while  gymnastics,  and  games  of 
bowls,  etc.,  are  more  localized  and  stationary. 

Games  of  physical  and  mental  dexterity,  such  as 
billiards  and  tennis,  are  more  or  less  universal;  wdiile 
the  games  of  chess  and  cards,  draughts  and  gammon, 
dominoes,  etc.,  are  indoor  amusements  for  all  classes 
and  all  ages. 

Histrionics  are  thus  the  natural  precursors  of  drama- 
tics. 

IV0.  DRAMATICS. 

“ The  Dorians  lay  claim  to  the  invention  of  tragedy 
and  comedy;  of  comedy,  indeed,  the  Magarians,  as  well 
those  who  are  natives  of  Greece  (as  being  invented 
by  them  at  the  time  when  their  government  was  demo- 
cratic), as  those  of  Sicily ; for  thence  was  the  poet 
Epicharmus,  who  was  much  prior  to  Chonides  and 
Magnes. 

“ Tragedy  having  experienced  many  changes,  rested 
when  it  had  arrived  at  its  proper  nature.  AEschylus 
first  increased  the  number  of  players  from  one  to  two, 
abridged  the  functions  of  the  chorus,  and  made  one 
of  the  players  to  act  the  chief  part.  But  Sophocles 
introduced  three  players  into  the  scene,  and  added 
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scenic  painting.  Further  still,  the  magnitude  of  tra- 
gedy increased  from  small  fables  and  ridiculous  diction' 
to  nobler  forms  ; but,  in  consequence  of  having  been 
changed  from  satyric  composition  (joking  and  dancing 
satyrs,  playfellows  of  Bacchus),  it  was  late  before  it 
acquired  dignity.  The  metre  also  of  tragedy,  from 
tetrameter  became  iambic  (tetrameter  being  adapted  to 
the  dance) ; but  when  dialogue  was  adopted,  Nature 
herself  discovered  a suitable  metre,  for  the  iambic  mea- 
sure is  most  of  all  adapted  to  conversation It 

is  unknown  who  it  was  that  introduced  masks,  or  a 

multitude  of  players  and  such-like  particulars 

The  transitions  of  tragedy,  and  the  causes  through 
which  they  are  produced,  are  not  unknown  ; but  those 
of  comedy  have  escaped  our  knowledge,  because  it  was 
not  at  first  an  object  of  attention  ; for  it  was  late  before 
the  magistrate  gave  a chorus  to  comedians,  but  prior  to 
that  period  the  chorusses  were  voluntary”  (Aristotle). 

All  the  Muses,  with  Apollo,  may  be  invoked  and 
represented  in  the  drama.  History,  poetry,  music, 
song,  eloquence,  tragedy,  comedy,  painting,  sculpture, 
architecture,  medicine,  and  asti’onomical  or  meteoro- 
logical phenomena  may  be  represented  on  the  stage ; 
dramatic  art  and  ingenuity  combine  and  harmonize  the 
noblest  arts,  as  well  as  those  of  simple  histrionics. 

Some  compositions  may  be  more  amusing  than 
instructive,  while  others  are  more  interesting  and 
instructive  than  exhilarative  and  amusing  : pleasure 
and  instruction  are  nevertheless,  in  various  proportions, 
the  chief  aim  of  all  the  fine  arts,  and  more  especially 
of  the  highest  of  all  arts — dramatic  art. 

Theatres  are  temples  of  instruction  as  well  as 
churches,  and  both  appeal  to  supernatural  as  well  as 
natural  phenomena.  The  one,  however,  is  mainly 
devoted  to  supernatural  interests  and  relations,  while 
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the  other  is  occupied  with  mundane  intei ests  and 
amusements. 

The  Muses  were  divinities  in  ancient  times,  and 
Apollo  the  god  of  inspiration. 

The  theatre,  uniting  all  the  arts,  is  not  less  necessary 
as  a teacher  of  practical  common  sense  than  the  Church, 
uniting  all  spiritual  revelation  as  a teacher  of  celestial 
wisdom.  Theatrical  amusements  may  be  very  immoral 
in  some  cases,  which  should  not  be  allowed;  ecclesiastical 
institutions  may  encourage  superstitious  practices  and 
temporal  abuses ; but  these  are  questions  of  perversion 
and  not  of  healthy  function. 

Any  one  of  the  dramas  of  Shakespeare  will  exemplify 
the  main  factors  of  dramatic  art.  Take,  for  instance, 
that  of  the  Twelfth  Night  : the  story  is  that  of  the 
duke  Orsino,  and  the  rich  countess  Olivia,  as  a love 
story,  complicated  by  the  adventures  of  the  ship- 
wrecked brother  and  sister,  Sebastian  and  Viola  ; 
which  story  of  adventure  forms  a counterplot  to  the 
plot  of  the  duke’s  love-suit  to  the  countess.  The  sea- 
captain,  Antonio,  the  friend  of  Sebastian  and  Viola, 
helps  one  side  of  the  story  to  keep  pace  with  the  other, 
while  Sir  Toby  Belch,  Sir  Andrew  Aguecheek,  and 
the  servants  of  Olivia  afford  incidents  of  variety  for 
dialogue  and  wit,  which,  along  with  the  episode  of  the 
maid’s  plot  to  fool  Malvolio  concerning  the  favour  of 
his  mistress,  give  charming  variety  to  the  concurrent 
stories  of  the  duke  and  the  countess  as  one  scheme  or 
plot,  and  the  adventures  of  the  shipwrecked  brother 
and  sister  as  a counterplot,  which  changes  the  result 
and  solves  the  mystery  ; Viola  gains  the  duke’s  affec- 
tion, and  the  countess  gains  what  she  prefers  ; so  that 
both  the  ladies  are  successful  in  their  own  true-loves, 
which  ends  the  stories  as  they  ought  to  end  in  all  such 
cases. 
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The  episode  forms  the  chief  feature  of  the  comedy  ; 
the  love-suit  of  the  duke  and  that  of  the  countess  • 
forming  merely  a serious  canvas  on  which  to  paint  the 
amusing  picture  of  Sir  Toby  Belch  and  his  revels  of  the 
twelfth  night,  which  gives  a name  to  the  central 
conception  of  the  drama. 

A general  outline  of  the  main  factors  of  dramatic  art 
may  be  given  in  a single  scale,  thus  : 


Connectives. 


Dramatis 
Personas,  etc. 


( Z.  Principles  of  dramatic  art. 

' Y.  Conditions  of  dramatic  art. 

) X.  Dramas  known,  already  composed. 

( W.  Rules  of  dramatic  composition. 

/VII.  Place  of  action.  V 

7.  Time  of  action.  A Jos 

/ VI.  Rank  and  conditions  of  dramatis  personas. 

6.  Vocations  and  professions  of  dramatis  personae. 
V.  Sexes  and  ages  of  dramatis  personae. 

' 5.  Intimate  relationships  of  dramatis  personae. 


Plot  and  Plan. 


( IV.  Counterplot  and  catastrophe. 

| III.  Cause  of  mystery  in  plot. 

! 2.  Dialogues  of  persons. 

II.  Incidents  of  plot. 

; 1.  Scenery,  music,  etc. 

I.  Type  of  scheme,  or  plot,  and  counterplot. 


The  principles  of  dramatic  art  are  the  laws  and 
principles  of  beauty ; the  love  of  mystery  and  excite- 
ment ; the  pleasure  of  excitement  ; laughter,  pity, 
horror ; the  inspiration  of  the  poet.  The  conditions  of 
the  drama  are  the  existence  of  a theatre  and  drama  to 
act;  actors  to  perform  and  an  audience  to  see  and  hear, 
and  be  amused.  The  dramas  already  created  by  an- 
cient and  modern  poets  are  numerous  and  various  ; the 
rides  of  dramatic  composition  are  also  numerous  and 
various  for  the  construction  of  operas,  comedies, 
tragedies,  and  burlesques. 

These  rules  are  much  discussed  and  controverted 
with  regard  to  the  unity  and  diversity  of  time  and 
place,  as  well  as  to  proprieties  of  sex  and  age  in  actors 
of  the  drama.  The  classical  authors  of  antiquity  had 
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rules  which  differ  greatly  from  those  of  modern  authors, 
such  as  Shakespeare,  whose  works  are  masterpieces  of 
dramatic  art  and  poetry. 

We  need  not  dwell  on  questions  of  scenery,  plot  and 
counterplot,  incidents  and  dialogues,  mystery  and  cata- 
strophe. These  are  all  well  understood  by  poets  and 
novelists,  as  well  as  by  actors  and  actresses,  musicians 
and  artists  of  all  kinds  in  theatrical  circles.  Enough 
for  our  present  purpose  to  show  that  the  laws  of  order 
and  of  method  in  all  the  arts  and  sciences  are  those  of 
human  nature  as  a type  of  universal  nature. 


See  p.  250.  f/c. 2 . RITA  - CR IS  TINA. 

See  p.  251. 
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Vol.  I. — EPICOSMOLOGY ; or,  The  Realms  of  Nature  on  our 

Globe. 

Contents.  Distinction  between  cosmos  and  epicosmos, — The  globe  and 
that  which  is  on  the  globe. 

Epicosmic  Unity  ; Biology  ; Organic  principles  and  method  ; 
Man  s zoological  place  in  nature ; Man’s  sociological  place  in 
nature. 

Outlines  of  Vertebrate  organic  unity  and  complexity;  Ver- 
tebrate types  of  organism ; Articulate  types  of  organism ; Mol- 
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luscan  types  of  organism ; Radiate  types  of  organism ; Phanero- 
gamic Plants  and  types  of  organism;  Cryptogamic  Plants  and 
types  of  organism  ; Atmospheric  Realm  ; Pluvial  Realm  ; Oceanic 
Realm ; Reliquial  Realm  ; Geological  Realm ; Elemental  Realm. 

Systematic  Classification  of  animals  and  plants. 

Conclusion.—  Individual  and  collective  organisms  are  con- 
structed on  one  and  the  same  principle  of  organic  diversity  in 
unity. — Man  claims  affiliation  with  God,  hud  with  all  the  crea- 
tures of  the  universe. — Physical  and  spiritual  nature  are  co- 
ordinate, and  ruled  by  the  same  invariable  laws. — The  plan  of 
the  human  body  is  a key  to  the  laws  of  unity,  in  body,  soul, 
mind,  and  spirit. — Philosophy  needs  deeper  science;  science 
needs  more  comprehensive  philosophy,  in  harmony  with  religion. 


VOL.  II.— OUTLINES  OF  ONTOLOGY. 

(Eternal  Forces,  Laws,  and  Principles.) — All  forces  are  immaterial 
and  indestructible ; all  laws  of  order  in  the  natural  and  the 
spiritual  universe  are  invariable,  and  eternal,  while  phenomenal 
evolutions  and  mutations  are  endless  in  variety. 

Part  I. — Investigation  of  Principles. — Unity  of  science; 
Methodological  sciences  ; Mathematics,  Physics,  and  Mechanics ; 
Biological  and  Sociological  sciences  and  methods. — Astronomical 
sciences  ; Ontological  sciences. — Transcendental  philosophy  ; Per- 
fective philosophy ; Evolutive  philosophy  ; Organic  philosophy. 
— Unitary  principles;  Organic  complexity;  Dynamic  depths  of 
being. — Perfection  and  imperfection. — Religious  revelations; 
Religion  and  irreligion. — Uses  of  disease  and  suffering  in  the 
body  politic. — Evolutive  theories  of  the  origin  of  species. — Dar- 
winism not  a solution  of  evolutive  problems. — Supernatural  not 
contrary  to  natural. — Authenticity  of  revelation ; Interpretations 
of  Scripture. 

Part  II. — Discussion  of  Principles. — Evolutive  facts  and 
theories. — Physical  philosophy ; Spiritual  philosophy  ; Bacon’s 
Inductive  philosophy. — Theosophies  and  theologies. — Boehmen, 
Swedenborg,  Coleridge. 
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Vol.  ILL— OUTLINES  OF  BIOLOGY. 

Contents. — General  Introduction. — Experiential  biology  distinct  from 
immortality! — The  natural  body  fused  with  the  “ spiritual  body  ” 
during  eartli-life  (as  an  alloy  of  copper  with  pure  gold),  and 
separable  at  death,  without  detriment  to  the  spirit.  Heat,  light, 
magnetism,  and  weight  belong  to  indestructible  physical  force 
and  substance  ; Body,  soul,  mind,  and  spirit  belong  to  one  vital 
unit  in  immortal  beings. 

Book  I. — Outlines  of  Physical  Biology. — Systematic 
anatomy,  physiology,  embryology,  and  genealogy. — Biological 
characteristics  of  relational  and  organic  systems  and  series  ot 
organs  in  the  body. — Organic  impress  of  the  body ; Hereditary 
idiosyncrasies. 

Book  II. — Outlines  of  Instinctual  Biology. — Animal  in- 
stincts and  intelligence ; Human  instincts  and  intellect. — . 
Psychological  characteristics. — Industrial  instincts  and  voca- 
tions • Strategical  cunning  and  modes  of  action ; Alimentary 
appetancies  and  procurative  instincts;  Psychological  health  and 
diathesis. 

Book  III. — The  Mind  and  Mental  Faculties. — Mathe- 
matical faculties ; Systematic  reason  ; Evolutive  reason  ; Science 
and  religion;  Positive  philosophy  and  organic  philosophy. — 
Idealism  and  realism. — Analytical  and  synthetic  reason ; Induc- 
tive and  deductive  reason ; Co-ordinative  and  subordinative 
reason  ; Ontological  reason  and  understanding  ; Analogical  reason 
and  understanding. — Generalizing  faculties. — Natural  and  spiritual 
revelations  and  conditions  of  reason  and  understanding. 

Book  IY. — The  Will. — Emotions  and  volitions,  passions  and 
desires ; Free-will  and  necessity ; Moral  sanity  and  insanity ; 
excitement  and  depression ; Soul  and  body  ; Spiritual  genealogy ; 
Variable  states  of  consciousness,  in  dreams,  hallucinations,  som- 
nambulism, trance,  and  hibernation  ; Biological  unity  and  univer- 
sality.— Inspiration  and  spiritual  revelation. — Individual  and 
collective  perfectibility  of  mankind. 
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Vol.  IV. — OUTLINES  OF  COLLECTIVE  BIOLOGY. 

Book  I. — Philosophy  of  History  and  Social  Evolution. 

Book  II. — Outlines  of  Systematic  Sociology. 

Book  III. — Outlines  of  Evolutive  Sociology. 

Book  IV. — Spiritual  Genealogy. 

Part  I. — Problems  of  Origin  and  Destiny. — Darwin’s  theory  of  the 
“ origin  of  species  Spiritualists  and  materialists  ; Christ  came 
down  from  heaven ; All  souls  came  down  from  above  into  this 
natural  world. — Open  questions  of  origin  and  destiny. 

Part  II. — Celestial  and  Terrestrial  Humanities.— Prophecy  pre- 
dicts the  future  of  mankind  as  accurately  as  we  predict  the  sort 
of  chick  that  will  be  hatched  in  the  egg  of  a given  species  of 
bird. — Why  did  God  create  wolves  and  lambs  1 and  human 
wolves  and  lambs? — Nature-worship  and  spirit-worship. — The 
Messianic  mission  of  the  Bible — Adam,  Noah,  Abraham,  Moses, 
and  the  prophets;  Jesus  the  Messiah  : Traditions  and  revelations  . 
Traditional  evidence  and  rational  evidence ; The  letter  and  the 
spirit. — Degrees  of  instinctual  intellect  and  of  human  knowledge ; 
Degrees  of  natural  understanding  and  of  spiritual  understanding. 
Divinity  of  Christ ; Humanity  of  Christ ; Human  divinity  and 
divine  humanity. — Love  and  wisdom  one  in  Father,  Son,  and 
Holy  Ghost. — Bible  periods  and  Gospel  periods  of  social  evolu- 
tion.— New  Heavens  and  New  Earth. — Corruptible  and  incor- 
ruptible humanity. — God’s  Providence  and  man’s  ignorance. — 
Lazarus  and  Dives  ; Hell  is  a prison,  a hospital  for  the  cure  of 
souls  or  the  treatment  of  incurables. 

Conclusion. — Invariable  laws  govern  all  natural  and  spiritual  -worlds, 
within  evolutive  conditions  of  existence. — Ends  foreseen  from 
beginnings. — Progressive  evolution  from  organic  imperfection  to 
relative  perfection. — Can  evil  accelerate  its  own  destruction? — 
Creative  and  Providential  love  and  wisdom. 
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